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To  the  Convener  and  Members  of  the  County  Council. 


My  Lords  and  Gentlemen, 

A  special  Report,  giving  an  account  of  the 
work  done  for  the  control  and  prevention  of  pollution  of  streams 
in  the  County  of  Lanark,  was  issued  in  April,  1903.  Since  then 
an  account  of  the  routine  work  has  been  given  in  the  Monthly  and 
Annual  Reports  of  the  County  Medical  Officer.  As  some  recently- 
appointed  members  of  the  Council  may  not  have  seen  the  1903 
Report,  and  may  have  a  difficulty  in  ascertaining  the  present 
position  of  matters,  I  have  thought  it  desirable  to  bring  up  to  date 
the  more  important  facts  contained  in  the  1903  Report  relating  to 
rivers  pollution  prevention. 

Reference  should  be  made  to  the  valuable  Reports  of  the 
Royal  Commission  appointed  to  inquire  and  report  what  methods 
of  treating  and  disposing  of  sewage,  including  any  liquid  from 
any  factory  or  manufacturing  process,  may  properly  be  adopted. 
This  Commission  was  appointed  on  Tth  May,  1898,  and  from  time 
to  time  the  results  of  their  inquiries  and  investigations  have  been 
issued.  The  fifth  Report,  dated  Tth  August,  1908,  is,  however,  by 
far  tlie  most  important  to  Local  Authorities,  and  the  summary  of 
conclusions  and  recommendations  contained  therein  have  been 
reprinted  and  appended.  That  Report  concludes—"  We  have  dealt 
with  the  main  question  of  what  methods  of  sewage  disposal  may 
properly  be  adopted  by  Local  Authorities.  The  remainder  of  our 
work  will  be  chiefly  concerned  with  the  disposal  of  trade  efiluents 
when  not  mixed  with  sewage."  In  connection  with  their  investi- 
gations anent  methods  available  for  disposing  of  trade  effluents 
I  received  a  communication  from  Mr.  Colin  C.  Frye,  one  of  the 
Chemists  to  the  Commission,  in  June,  1908,  enquiring  as  to 
the  various  kinds  of  liquid  trade  waste  met  with  in  the  County, 
and  stating  that  the  Commission  were  already  acquainted  with 
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the  work  done  in  Lanarkshire  up  till  VJd'd.  A  visit  was  arranged 
early  in  July,  for  the  purpose  of  waking  some  preliminary 
inquiries.  Two  days  were  spent  by  Mr.  Frye,  in  comi)any  with  one 
of  the  Rivers  Inspectors,  visiting  public  works,  including  the 
Mossend  Iron  and  Steel  Works,  Carnbroe  Iron  Works,  Gleugowau 
Print  Works,  and  Caldercruix  Paper  Works.  Thereafter  the 
Secretary  received  a  list  of  the  public  works  producing  liquid 
trade  refu.se  which  seemed  to  have  an  interest  for  the  Commission. 

Un  22nd  December  last  a  communication  was  received  from  the 
Secretary,  stating  that  the  Commission  were  then  taking  up  the 
systematic  investigation  of  the  means  available  for  disposing  of 
trade  efHuents  when  not  mixed  with  sewage,  and  asking  me  to 
give  evidence  on  the  question  on  a  date  towards  the  end  of 
January.  After  consulting  with  the  County  Clerk,  I  suggested 
that  he  might  deal  with  the  legal  aspects,  and  that  I  would  deal 
with  the  technical  aspects  of  any  evidence  which  the  Public 
Ih'ulth  Coniiaittee  might  think  it  desirable  we  should  give.  The 
Ciimmittee  api)roved  of  evidence  being  given  by  the  County  Clerk 
and  Medical  Olhcer,  who  attended  in  liondon  lor  that  purpose  on 
(jth  I'ebruary,  and  the  Commission  on  1st  and  2nd  April  visited 
some  of  the  more  important  works  draining  to  the  North  Cahlcr. 
as  well  as  Clvde  Iron  Works,  which  drain  »lirect  to  the  Uiver 
Clyde. 

Reference  might  also  be  made  to  the  Report  recently  issued  by 
Mr.  W.  S.  Curphey,  Inspector  for  Scotland  under  the  River.> 
Pollution  Prevention  Acts.  This  Report  deals  with  applications 
made  by  Local  Authorities  to  the  Secretary  for  Scotland,  from 
April,  LS!)7.  up  to  the  end  of  1!»07,  and  in  concluding  his  Report 
.M 1.  Curphey  says  : 

••  1 1  may  be  observed  that,  out  of  the  thirteen  applications  made  by 
Local  Authorities  under  Section  6  of  the  Act  of  1S76,  six  were  made  by 
the  County  Council  of  [..inark.  wliil.st  the  en(|uirv  rcgunliiig  ihe  Ainlrie 
North  and  the  Airdrie  South  Burns  was  also  «s,sociute<l  with  their  action. 
The  position  taken  by  the  County  Council  of  Lanark  in  the  question  of 
lirevcntion  of  river  pollution  may  be  a-scrilKsl  to  several  cau.ses.  Prominent 
amongst  these  are  tlie  interest  taken  in  the  question  by  the  County  Council, 
and  the  favourable  position  it  occupies  in  so  far  that  the  whole  drainage 
iin>a  of  the  Cly«le  above  Glasgow  is  within  the  jurisdiction  of  one  I»cal 
Authority.  It  is  thus  possible  for  one  authority  to  consider  the  pollution 
of  the  upper  portion  of  the  Clyde  with  its  tribuUries  as  a  whole,  and  to 
deal  so  much  the  more  effectively  with  the  position.  Only  a  portion  of 
the  work  done  in  the  department  of  prevention  of  river  pollution  by  the 
County  Council  and  its  otiicers  comes  now  under  consideration.  The 
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Medical  Officer  of  Health  for  the  County  has  referred  to  prevention  of 
river  pollution  in  his  annual  reports,  and  in  1903  made  an  interesting 
and  complete  report  on  the  administration  of  the  Kivers  Pollution 
Prevention  Acts  within  the  area  under  the  jurisdiction  of  the  Lanarkshire 
County  Council.  It  indicates  what  may  be  done  by  a  Local  Authority 
when  its  area  of  jurisdiction  happens  to  approximate  to  that  drained  by 
a  river  passing  through  a  manufacturing  district." 

I  am, 

My  Lords  and  Gentlemen, 

Your  obedient  Servant, 

JOHN  T.  WILSON, 

County  Medicnl  Officer, 

County  Offices, 
Hamilton,  28£/t  October,  1909. 
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Sources  of  Pollution  are  indicated  thus 

Sewage  Pollutions  by  Hal-ched  Circles  (^be  size  of  which  corresponds 
wil'h  hhe  popui3t"ion)and  numbered  ho  correspond  wil^h Table. 

Manufacturing  Pollutions  by  Solid  Dol-s, hhe  Circles 

represenhing  Coal-dross  Washers,  and  hhe  Squares  all  ohhers. 


County  Health  Offices. 
Hamilton,  July,  1909 
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L— ADMINISTRATION. 


Area,  Population,  and  Valuation. — The  area  of  the  civil 
County  of  Lanark  is  5(32.821  acres  (Census  1901),  and  includes 
the  City  of  Glasgow,  besides  ten  other  burghs.  This  area  closely 
corresponds  with  the  watershed  of  the  River  Clyde,  which  only 
becomes  tidal  as  it  approaches  the  eastern  boundary  of  the  City. 
The  course  of  the  river  measures  about  seventy-five  miles.  This 
does  not  include  two  head  streams,  the  Daer  and  Potrail,  which, 
with  the  more  important  direct  tributaries  of  the  Clyde,  have 
a  course  extending  approximately  to  two  hundred  and  thirty 
miles.  The  indirect  tributaries  have  a  very  much  larger  mileage, 
and  some  of  these  are  of  importance  from  the  point  of  view  of 
rivers  pollution. 

The  area  of  the  administrative  County  of  Lanark,  in  which 
the  County  Council  have  the  same  powers  and  duties  as  if  they 
were  a  sanitary  authority  within  the  meaning  of  the  Rivers  Pollu- 
tion Prevention  Acts,  is  540,879  acres,  and  excludes  the  City  of 
Glasgow,  with  the  ten  other  burghs  after  mentioned.  The  only 
stretch  of  the  River  Clyde  not  within  the  administrative  County 
is  that  which  flows  through  the  City  of  Glasgow,  but  below  this 
the  river  again  flows  through  or  by  the  administrative  County,  in 
the  landward  portion  of  Govan  Parish,  so  that  the  jurisdiction  of 
the  County  Council  extends  along  the  south  side  of  the  River 
Clyde  as  far  west  as  Renfrewshire.  The  stretch  of  the  river  through 
the  City  extends  to  about  five  miles,  but  for  two  miles  above 
and  two  miles  below  the  City  boundary  all  pollutions  liablo  to 
affect  the  River  Clyde  are  dealt  with  in  the  Glasgow  Sewage 
Schemes,  and  have,  therefore,  little  administrative  interest  for 
the  County  Council.  This  area  might  therefore  be  called  the 
Glasgow  area. 

The  administrative  County  is  divided  into  three  sanitary 
districts  —Upper,  Middle,  and  Lower  Wards— which  have  an  area, 
population,  and  valuation  as  undernoted :  — 


Sanitary  District. 

Area. 

Population. 

Valuation, 

1901. 

1907. 

1908-09. 

Upper  Ward,  - 

327,227 

40,420 

42,000 

£360,993  13  0 

Middle  Ward.  - 

187,061 

179,363 

197,000 

1,302,759  11  6 

Lower  Ward,  - 

26,591 

41,531 

52,000 

310,648  19  2 

County, 

540,879 

261,314 

291,000 

£1,974,402    3  8 
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Mining  and  niauufacturiii^  industries  are  to  he  found  in  each 
of  these  sanitary  districts,  but  by  far  the  largest  number  is  found 
in  the  Middle  Ward  area. 

The  corresponding  intorniation  for  the  City  and  liurgh  areas 
is,  fio  far  as  available,  given  in  tlie  following  Table,  prepare*! 
tiom  the  aniinnl  return  issued  bv  tlie  Local  (Government  Board 


Akea,  Population,  and  Valuation  of  the  City  ok  Glasgow  anu 
Ten  Bobgbb  situated  in  the  County  of  Lanark. 


1 

Area. 

1 

Population.  | 

Valuatiun, 
1907-08. 

1901. 

1907.* 

 —  

ijowcr  Ward — 

A  ores. 

Glasgow,- 

775,.'S61 

806,801 

£5,901,970 

Govan, 

1 

1  "^Ol  1 
l,.>Uo  1 

82,174  1 

113,093 

468,783 

Fartick, 

54,298  I 

401.319 

lluther{,'leu. 

808 

18.493 

22,458 

112.051 

Midille  Ward— 

Ainlrie,  - 

1,049 

22,288 

25,000 

Cualbridye, 

1,845 

36,991 

4;i710 

2('5,174 

Hamilton. 

1.332 

32,775 

38,950 

161,"M4 

.MolhiMwcli, 

886 

.30.418 

35, 1 36 

1  159,859 

Wishaw,  - 

919 

20.873 

23,048 

81,597 

Ui.p  r  Wiinl— 

Bigisar, 

62 

1,366 

1,400 

7,208 

Lanark. 

292 

5,084 

5,195 

23,878 

Ti.tal, 

21,942 

L080.321 

1.102.153 

£7,610,103 

1            _  _ 

M-rom  the  I'Uli  Atmual  Report  of  the  Local  Goveniment  Board.  1907,  Supplement 

containing  Statietics. 
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Executive  Authority. — Although  every  sanitary  authority 
and  County  Council  has  power  to  enforce  the  provisions  of 
the  Rivers  Pollution  Prevention  Acts  in  relation  to  any 
stream  being  within  or  passing  through  or  by  any  part  of 
their  district,  the  County  Council  of  Lanark  has,  since  October, 
1895,  undertaken  the  administration  of  the  Acts  through- 
out the  County.  They  have  done  so  through  their  Public  Health 
Committee,  which  is  composed  entirely  of  non-burgh  members,  as 
the  expense  connected  with  the  administration  of  the  Act  is  borne 
entirely  by  the  non-burgh  areas,  viz.  :  — the  three  sanitary  districts 
of  the  County.  It  will  be  remembered  that  County  Councils  in 
Scotland  have  no  sanitary  duties  whatever  in  burghs,  no  matter 
how  small  the  jjopulation  of  the  burgh  may  be. 

The  recommendations  of  the  Royal  Commission  as  regards 
administration  do  not  seem  to  affect  the  position  of  the  County 
Council  in  so  far  as  the  River  Clyde  and  its  tributaries  are  con- 
cerned. The  Commission  recommend  that  a  central  authority 
should  be  appointed  to  act  as  supreme  authority  on  all  questions 
relating  to  water  supplies  and  river  jDollution,  and  that  local  ad- 
ministration should  be  in  the  hands  of  a  Rivers  Board,  who- 
might  be  the  County  Council  where  the  County  embraces  a  whole 
watershed,  or  in  other  cases  a  specially  constituted  Board. 

Expenditure. — The  average  annual  expenditure  incurred  in 
the  administration  of  the  Rivers  Pollution  Prevention  Acts  in  this 
county  has  up  till  now  not  exceeded  £800  per  annum.  The  small- 
ness  of  the  expenditure  is  no  doubt  largely  due  to  the  success 
which  has  attended  the  legal  proceedings  instituted  against 
offenders. 

Officers. — Since  June,  1900,  two  inspectors  appointed  by  the 
County  Council  have  devoted  all  their  time  to  this  work,  under 
the  guidance  of  the  County  Medical  Officer.  One  inspector  assists 
occasionally.  The  analytical  work  necessary  in  connection  with  the 
sampling  has  been  carried  out  in  the  laboratories  of  the  County 
Council. 

The  following  Tables  show  the  number  of  inspections  made 
and  samples  examined  :  — 


SouRCKs  OK  Pollution.  Ixspections  Madk, 
Asu  Samples  Examinkd,  1900-08. 


Innpection*. 


(jources  or  roiiution. 

1  *M  r * 

_'l 

1'. ' 

1 

1 



1  oal-dross  Wasliers.  - 

278 

446 

44  i 

470 

684 

646 : 

498 

Amiiioiiia  W  orks, 

32 

76 

50 

1 

.  1 

j6) 

135 

115 

Paper  Mills, 

13 

15 

14 

27 

31 

41'. 

33 

44 

31  ' 

Prim.  Dye  Works,  iVrc. 

29 

7 

19 

14 

17 

'-' 

.(» 

iJistillerit's, 

1 

6 

3 

61 

Lcail  .Mines, 

1 

Preserve  Works.  Ae., 

o 

•) 

1 

Tolal  Industrial 
Trmrtperioiis 

3.^6 

569 

517 

723 

622 

632 

827 

856 

71i» 

1  nspections   of  Scm 
age  Outfalls,  itc. 

38 

48 

101 

210 

299 

403 

458 

356 

603 

.•!7i 

617 

618 

933 

921 

1,035 

1,285 

1,213 

1,332 

Sami'lks 

KXAMINKU 

IN  Labokatoky. 

UKX) 

1901 

1902 

1903 

1904 

!  190.- 

1007 

1  1908 

huluslrial  Kllluent.s,  - 

3 

35 

87 

101 

54 

j  53 

47 

50 

Sewn^'e  I'tUuonts, 

265 

4 

49 

77 

55 

1  130 

■J75 

64 

Streams. 

3 

121 

180 

78 

85 

105 

•JO 

:i> 

7G 

Totals. 

•J  71 

ir.o 

316 

256 

194 

i  283 

96 

j  360 

190 

Lkgal  Proceedings. — Since  the  County  Council  undertook  the 
iilniinistration  of  the  Rivers  Pollution  Prevention  Acts,  seven 
lu  tions  have  been  raised  in  Court.  The  pollutions  denlt  with 
„  ere -coal-dross  wasliings,  2;  spent  annuoniacal  liquor,  2;  and 
sewafre,  8.  The  sources  of  pollution  and  the  results  of  the  legal 
proceedings  are  here  brieiiy  summarised. 
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Stane  and  Keppleldll  Collieries. — Action  raised  in  1901,  and 
disposed  of  in  1905.  Pollution  admitted.  Remedial  measures 
carried  out  during  progress  of  case  Remit  made  to  man  of  skill  to 
report  to  the  Court  on  the  efficiency  of  the  remedy.  Additional 
measures  ordained  to  be  carried  out ;  silt  recoveries  provided. 
Interdict  under  Section  10  of  the  Act  not  granted,  inasmuch  as 
satisfactory  remedial  measures  had  been  provided. 

Westhurn  Colliery. — Action  raised  in  1902,  and  disposed  of  in 
1905.  Pollution  proved,  but  the  Court  refused  to  grant  interdict 
under  Section  10  of  the  Act,  inasmuch  as  remedial  ineasures  had 
been  provided  during  the  course  of  the  case. 

Clyde  Iron  Works. — Action  raised  in  1901,  and  disposed  of  in 
1903.  Pollution  proved.  Remedial  measures  which  were  at  one 
time  in  use  were  brought  into  ojjeration,  and  the  spent "  ammoniacal 
liquor  evaporated.    Interdict  granted. 

Carnbroe  ChemicuX  Works. — Action  raised  in  1899,  and  disposed 
of  in  1903.  Pollution  proved.  Remit  made  to  man  of  skill  to  report 
in  terms  of  the  Act.  Remedial  measures  provided.  Interdict 
granted. 

Burgh  of  Motherwell. — Action  raised  in  1899,  and  disposed  of  in 
1903.  Sewage  pollution  proved.  Remit  made  to  man  of  skill  to 
report  to  the  Court  on  the  provision  of  remedial  measures.  Burgh 
authorities  ordained  to  provide  purification  works.  One  section 
of  these  works  completed  in  1908. 

Burgh  of  A'lrdrie. — Action  raised  in  1905,  and  still  in  progress. 
Sewage  pollution  proved.  Case  decided  in  favour  of  the  County 
Council  by  the  Sheriff-Substitute,  the  Sheriff- Principal,  and  the  First 
Division  of  the  Court  of  Session.  Appeal  pending  in  the  House  of 
Lords. 

Burgh  of  Coathridge. — Action  raised  in  1905,  and  still  in 
progress.  Sewage  pollution  proved.  Case  decided  in  favour  of  the 
County  Council  by  the  Sheriff-Substitute,  the  Sheriff-Principal, 
and  the  First  Division  of  the  Court  of.  Session.  Appeal  pending 
in  the  House  of  Lords. 

Many  interesting  legal  and  technical  questions  were  raised 
and  disposed  of  in  connection  with  those  proceedings,  the  more 
important  of  which  may  be  stated  thus:  — 

(1)  Were  all  parties  to  the  action  called.*^ 

(2)  Had  the  County  Council  a  proper  title  to  sue? 

(3)  At  what  point  on  a  tidal  river  does  the  definition  of  stream 

in  Section  20  of  the  Act  apply? 

(4)  Prescriptive  right  to  pollute  in  respect  of  lapse  of  time, 

and  whether  a  channel  conveying  sewage  existing  at  the 
passing  of  the  Act  comes  under  the  definition  of  stream  r 
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(5)  Where  a  stream  forms  a  mutual  boundary,  but  the  betl 
of  the  stream  is  wholly  outwith  the  pursuers'  territory, 
can  it  be  saitl  that  such  a  stream,  by  reason  of  its  passing 
by  pursuers'  territory,  is  within  that  district:" 

(G)  When  a  sewer  admittedly  discharges  into  a  stream,  doch 
that  constitute  an  otl'enee  under  the  Act.  or  must 
pollution  be  proved?' 

(7)  What  coDstitutes  solid  or  licjuid  sewage  matter?' 

(8)  AV'here  remedial  measures  have  been  carried  out  durinf: 

the  progress  of  a  case  in  Court,  shoulil  an  Urder  be 
granted  ?' 

(9)  Should  apj)oal  by  Special  case  (whiL-li  involves  enormous 

delay)  be  abolished?' 

As  some  of  these  points  are  dealt  with  in  the  various  inter- 
locutors issued  in  the  Airdrie  and  Coatbridge  cases,  liberty  is 
tuken  to  quote  them  here.  Previous  interlociitors  in  these  and 
other  cases  will  be  found  in  the  tirst  Special  Heport  on  Hivers 
Pollution,  and  in  the  subsequent  Annual  Reports. 

THE  AIRDRIK  CASK. 

Airdrie,  l.ith  July,  WOS. — The  SheriflF-Substityto  having  consideied 
the  cause:  Finds  in  fact  that  {a)  the  Burgh  of  Airdrie,  a  town  with 
about  24,000  inhabitaiit.s,  discharges  all  its  sewage  into  \\w  North  Hum. 
South  Bum,  and  Brown's  Bum,  within  the  Inirirh  Imundarios,  with  the 
exception  of  a  discharge  by  a  sewer  out.-ide  tlio  burgh  boundaries  near 
to  the  point  of  issue  of  Brown's  Bum:  (b)  as  regards  the  North  Binn, 
where  it  leaves  the  Burgh  of  Airdrie  and  enters  the  jurisdiction  of  tiie 
pursuers,  (1)  it  is  of  a  dirty  grey  colour,  ("J)  supports  sewage  fungus 
on  its  bed  and  banks,  (3)  contains  a  large  quantity  of  suspende<l  matter, 
(4)  has  a  characteristic  sewage  odour,  (5)  of  tlie  samples  producctl  those 
most  favourable  to  the  defenders  are  found  on  analysis  to  contain 
r5  grains  of  chlorine,  ()  l"24  of  free  or  saline  ammonia,  0  0784  of 
albuminoid  anunonia  to  the  gallon;  (c)  as  reganls  the  South  Burn,  (1) 
for  a  distance  of  about  a  quarter  of  a  mile  above  the  point  where  it 
enters  the  Burgli  of  Coatbridge  its  north  bank,  that  is  the  bank 
in  pursuers'  territory,  forms  the  boun<lary  between  the  pursuers 
and  defenders,  and  it  docs  not,  on  leaving  defenders'  territory, 
directly  enter  that  of  pursuers,  but  enters  directly  the  Burgh  of  Coat- 
i>ridjj;e,  and  enters  pursuers'  territory  on  leaving  the  Burgh  of  Coat- 
bridge after  its  junction  with  another  stream,  {'2)  at  the  point  where 
Bftid  burn  touches  pursuers'  territory  it  is  of  a  dirty  grey  colour,  (3) 
supports  sewage  fungus  on  it«  bed  and  banks,  (4)  contains  a  large 
amoimt  of  suspendc<l  niatter  and  sewage  debris  of  all  kind.s,  including 
solid  excrement,  (5)  of  the  samples  produced  those  most  favourable  to 
defenders  on  analysis  are  found  to  contain  4"23  grains  of  chlorine, 
0"93r)  grains  of  saline  ammoni.a,  0"014  of  albuminoid  ammonia  to  the 
gallon,  (6)  there  is  no  evidence  that  where  said  stream  enters  the 
territorial  jurisdiction  of  pursuers  it  is  not  polluted  by  sewage  matter; 
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(d)  as  i-egards  BrowTi's  Burn,  where  it  leaves  the  Burgh  of  Airdrie  and 
enters  the  territorial  jurisdiction  of  the  pursuers,  (1)  it  is  of  a  dirty, 
dull  grey  colour,  (2)  supports  sewage  fungus  on  its  banks  and  bed, 
(3)  contains  flocculent  suspended  matter,  (4)  has  a  chai'acteristic  sewage 
odour,  (5)  of  the  samples  produced  those  most  favourable  to  defenders 
are  found  on  analysis  to  contain  2'3  grains  of  chlorine,  0'091  grains  of 
saline  ammonia,  0'04  of  albuminoid  ammonia;  (e)  (1)  the  substances 
disclosed  by  analysis  are  constituents  of  sewage,  and  are  not  ordinarily 
found  together  in  water  uncontaminated  by  sewage,  (2)  their  presence 
in  said  streams  in  the  amounts  found  is  not  accounted  for  by  effluents 
from  works,  surface  washings,  or  by  the  streams  absorbing  material 
from  the  strata  through  which  they  flow,  (3)  while  a  portion  of  these 
substances,  particularly  in  the  case  of  the  South  Burn,  as  regards  the 
ammonia  during  the  times  when  the  gas-works  is  discharging  it  into 
the  burn,  may  come  from  the  sources  mentioned,  the  main  portion  is 
attributable  to  domestic  sewage;  Therefore  finds  that  (1)  the  North 
Burn  and  Brown's  Burn,  where  they  enter  the  territorial  jurisdiction 
of  the  pursuers,  and  the  South  Burn,  where  it  passes  by  the  territorial 
jurisdiction  of  the  pursuers,  are  polluted  by  sewage  matter,  (2)  defenders 
are  permitting  sewage  matter  to  fall  or  flow  or  be  carried  into  the 
streams  condescended  on  in  the  Petition :  Finds  that  defenders  are  thus 
committing  an  offence  against  Section  3  of  the  Rivers  Pollution  Pre- 
vention Act,  1876  :  Repels  all  the  defenders'  pleas-in-law  except  No.  8, 
which  meantime  reserves :  Before  making  a  remit  as  directed  by 
Section  10  of  the  said  Act:  Appoints  parties  to  be  heard  as  to  the 
terms  of  the  remit  on  Friday,  24th  July,  at  12.30  p.m.:  Grants  leave 
to  appeal.  (Signed)       A.  T.  Glegg. 

Note. — The  proof  in  this  case  is  limited  to  the  averment  "  At  the 
point  where  said  burns  and  streams  enter  the  territorial  jurisdiction 
of  the  pursuers  they  are  not  polluted  by  any  solid  or  liquid  sewage 
matter."  As  there  has  been  much  controversy  as  to  the  limits  of  the 
proof  allowed,  I  may  explain  the  principle  on  which  I  gave  rulings  as 
to  the  admission  of  evidence.  According  to  my  view  of  the  position 
of  the  case  after  the  judgment  of  the  First  Division  in  the  Special  Case, 
and  the  subsequent  Interlocutor  of  the  Sherii?,  the  matter  stands  thus : — 
The  defenders  admit  polluting  the  streams  by  sewage  within  their 
boundaries,  and  by  this  admission  would  be  held  as  confessed  if  they 
had  not  made  the  averment  quoted,  to  the  effect  that  sewage  pollution 
was  not  present  at  the  point  of  discharge.  Whether  someone  higher 
up  than  the  defenders  is  polluting,  so  that  the  defenders  receive  a  stream 
already  polluted,  is  irrelevant.  The  pursuers  are  entitled  to  complain 
of  pollution  if  defenders  put  in  sewage,  and  if  the  stream  is  discharged 
in  a  polluted  condition.  Consequently  the  proof  is  not  concerned  with 
the  condition  of  the  stream  higher  up  than  Airdrie.  If  the  point  at 
issue  had  been,  as  some  of  the  witnesses  were  led  to  think,  whether  the 
condition  of  the  streams  was  worse  on  leaving  Airdrie  than  on  entering, 
evidence  as  to  their  condition  above  Airdrie  would  have  been  relevant, 
but  that  would  have  opened  up  a  much  larger  field  of  enquiry.  It  is 
unnecessary  for  the  pursuers  to  prove,  since  it  is  admitted,  that  the 
defenders  discharge  sewage  into  the  streams  within  their  boundaries, 
but  since  the  defenders  attribute  the  elements  disclosed  by  chemical 
analysis  to  sources  other  than  domestic  sewage,  or  sewage  of  any  kind, 
it  is  relevant  for  pursuers  to  show  that  sewage  goes  into  the  streams 
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III  quantities  and  at  places  Huch  as  to  make  it  more  reasonable  to  ^ 
attribute  tlie  substances  discharged  to  sewage  than  to  other  causes. 

With  regard  to  the  cxclusiuu  of  the  discharge  fn>iu  the  sewer  near 
Brown's  Burn,  it  seems  to  me  that,  as  that  sewer  discharges  directly 
into  the  pursuers'  territory,  it  does  not  fall  under  the  proof  allowed. 
It  is  not  the  discharge  of  one  of  the  streams  mentioned  on  record, 
nor  is  it  the  discharge  of  a  polluted  stream.  Although  the  discharge 
subsequently  joins  Brown's  Bum,  it  is  not  part  of  Browii's  Burn  where 
it  leaves  the  Burgh  of  Airdrie.  It  is  not  a  natural  tributary,  but  a 
sewer  artificially  let!  to  the  point  of  discharge. 

The  evidence  led  may  conveniently  be  divided  into  three  parts.  First 
there  is  the  physical  appearance  and  the  o<lour  of  the  dischargw ; 
secondly,  the  clieniical  constituents  ;  and,  thirdly,  the  ossigtmient  of  the 
cause  for  the  presence  of  these  constituents. 

On  the  fijst  point  there  is  a  considerable  conflict,  but  1  think  it 
may  bo  cxplaincil  to  a  great  extent  by  the  circumstances  under  which 
tiie  inspections  were  made.  The  defenders'  ins[)ectiiin  was  made  when 
the  weather  was  admittedly  showery,  and  the  pursuers'  when  it  was 
dry.  Wet  weather  would,  of  course,  increase  the  volume  of  the  streams 
and  increase  the  dilution,  and  a  previous  heavy  flow  of  water  would 
clean  out  the  channels.  Dry  weather  would,  of  course,  have  an  opjaisite 
effect.  I  take  it  that  the  defenders'  inspection  was  made  when  the 
streams  were  about  their  best,  and  the  jmrsuers"  when  they  were  iu  a 
worse  condition,  though  not  neceswirily  their  worst.  Even  their  worst, 
in  the  height  of  a  dry  summer,  might  be  sufficient  for  the  pursuers' 
case,  but  the  facts  relietl  on  by  pursuers  were  not  observed  in  such 
circumstances.  The  pursuers'  evidence  is  that  certain  sewage,  and  the 
appearances,  fungus,  Jrc,  which  accompany  sewage,  were  observetl  on 
certain  dates,  and  the  defenders'  is  (hat  on  a  certain  prior  date  these 
wore  not  observed.  There  is  no  direct  contradiction  here,  and  both  sets 
of  observations  may  be  held  to  be  correct.  In  that  case  I  should  hold 
that  the  defenders  had  failed  in  their  defence,  but  I  am  satisHe«l  that 
pursuers'  observations  disclose  better  than  the  defenders'  do  the  usual 
condition  of  the  streams. 

The  initial  fact  in  the  case  is  that  the  sewage  of  a  large  popuktion 
goes  into  these  streams,  all  at  a  short  distance  above  the  point  of 
issue  from  the  burgh  boundary,  and  some  of  it  ahuost  at  the  point  of 
issue.  No  artificial  meaiis  is  taken  to  purify  the  streams  so  cou- 
taniinated.  The  natural  inference  accordingly  is  that  they  continue 
contaniiiialeil,  and  the  pursuers'  evidence  disdo.ses  what  one  would 
naturally  e.\pt>ct.  As  these  appearances  were  in  fact,  a<>  I  find,  present 
on  tiio  occasions  mentionetl.  1  think  (hat  the  pursuers'  case  might  be 
held  to  be  established  without  going  further.  A  large  amount  of 
sewage  goes  in,  a  little  further  down  actual  sewage,  or  the  usual  appear- 
ances of  sewage,  are  seen,  and  the  streams  are  obviously  polluted. 
Where  actual  sewage  is  seen  there  is  no  room  for  controversy,  and 
where  it  is  not  seen  in  a  solid  condition  the  other  appearances  seem 
almost  etpially  conclusive. 

As  defenders,  however,  maintain  that  a  natural  purification  of  sewage 
has  taken  place,  and  that  chemical  analysis  establishes  this,  it  is  neces- 
sary to  examine  this  part  of  the  case  also.  The  chemical  analyses 
do  "not  show  any  disparity  which  is  serious,  or  which  is  not  readily 
accounted  for  by  the  fact  that  the  samples  were  taken  at  different 
times.    They  all  show  that  the  streams  contain  chlorine,  free  ammonia. 
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albuminoid  ammonia,  and  suspended  matter,  which  should  not  occur  in 
any  ordinary  unpolluted  country  stream.  Abnormal  streams  may  contain 
some  of  these  constituents  from  natural  causes,  not  sewage,  but  no 
stream  uncontaminated  by  sewage  is  stated  to  have  these  together  as 
they  are  found  here.  But  the  defenders  say,  first,  that  these  ingredients 
are  not  attributable  to  sewage;  and,  in  the  second  place,  if  they  are, 
that  they  do  not  show  unchanged  sewage,  but  only  the  products  of 
sewage  in  a  harmless  form. 

As  to  the  first  point,  I  do  not  think  it  can  be  said  that  sewage  is 
negatived  as  the  source  of  this  foreign  matter,  and  as  this  cause,  the 
influx  of  a  large  amount  of  sewage,  is  present,  there  is  certainly,  to 
put  it  at  the  lowest,  a  heavy  onus  on  defenders  to  show  why  this  cause 
does  not  produce  the  result  observed,  and  that  some  other  cause  does. 
In  the  solitary  case  of  the  ammonia  going  into  the  South  Burn,  they 
do  explain  the  presence  of  part  of  tlie  ammonia,  though  not  all,  but  in 
so  doing  they  explain  the  disproportion  of  saline  to  albuminoid  ammonia, 
on  which  they  rely  for  the  negation  of  sewage.  It  seems  to  me  so 
evident  that  domestic  sewage  accounts  for  the  ingredients  found  that  it 
is  unnecessary  to  say  more  on  this  head. 

As  to  the  second  point,  I  have  some  difliculty  in  appreciating  exactly 
what  the  contention  of  the  defenders  is.  It  seems  to  proceed  on  the 
assumption  that  if  the  sewage  is  not .  found  in  the  same  chemical  con- 
dition as  when  freshly  produced  it  is  not  sewage  matter.  No  doubt  if 
a  quantity  of  sewage  is  put  into  a  relatively  large  body  of  water  in  a 
stream  the  stream  will  purify  itself  in  the  course  of  its  flow,  and  a 
point  will  be  reached  when  it  can  be  said  that  sewage  matter  has  been 
practically  eliminated.  No  doubt  also  a  body  of  water,  prior  to  the 
influx  of  sewage,  may  contain  ingredients  which  will  precipitate  the 
sewage  and  change  it  into  something  else.  That  to  some  extent  happens 
here  through  the  iron  and  lime  in  the  stream,  but  the  constituents  by 
which  sewage  is  chemically  detected,  the  chlorine  and  ammonias,  are 
still  present,  and  the  chemical  analysis,  so  far  as  it  can  do  so,  does 
not  negative,  but  asserts  the  continued  presence  of  sewage.  It  may 
be,  and  probably  must  be,  that  these  constituents  ai'e  not  found  in  the 
same  proportions  as  in  fresh  sewage,  but  that  is  not  to  be  expected, 
nor  need  fresh  sewage  be  the  basis  of  pursuers'  complaint.  It  is  not 
sewage,  but  pollution  of  a  stream  by  sewage  matter,  which  is  com- 
plained of,  and  the  samples  taken  are  not  taken  from  sewers,  but  from 
streams  into  which  sewers  flow.  This  mixture  cannot  be  the  same  as 
the  sewage  itself  (unless  the  stream  were  also  fresh  sewage),  and  conse- 
quently the  analysis  Avill  not  be  the  analysis  of  sewage,  but  the  analysis  of 
a  sewage-polluted  stream,  or,  stated  in  the  other  way,  of  sewage  purified 
or  altered  to  some  extent  by  the  stream.  The  question,  therefore,  is 
whether  a  process  of  change  has  gone  on  long  enough  or  quicldy  enough  to 
destroy  the  character  of  the  foreign  ingredients  as  sewage  matter.  I  doubt 
if  the  defenders  have  made  this  out,  even  taking  their  own  chemical 
evidence  along  Avith  their  admissions;  and  when  I  consider  the  pursuers' 
evidence,  chemical  and  other,  I  have  no  doubt  that  defenders  have  failed. 
The  defenders'  case,  as  presented  by  their  experts,  comes  to  this,  that 
they  do  not  find  chemically  pure  sewage  in  the  samples — they  find 
ingredients  Avhich  may  be  the  product  of  sewage;  as  they  do  not  see 
actual  sewage  and  the  physical  signs  of  sewage  present,  they  say  there 
is  no  evidence  that  these  streams  are  polluted  by  sewage  matter.  On 
the  other  hand,  the  pursuers'  experts  say  they  find  ingredients  which 
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uro  always  regarded  as  indicative  of  sewage;  tbej  8aw  actual  sewage, 
or  the  physical  sigiis  of  sewage,  and,  cunKe<|uently,  they  say  thcro  i> 
pollution  by  sewage  matter.  If  defenders'  witnesses  had  seen  wli.it 
pursuers'  witnesses  did  see,  I  think  their  conclusions  would  have  Wvu 
different.  The  difference  of  the  conclusions  is  explained  by  the  difference 
in  the  facts  observed. 

It  is  necessary  to  point  out  that  the  Statute  speaks  of  sewage  matter, 
and  not  of  sewage,  and  it  is  not  to  be  assunieil  that  the  word  "  matter" 
is  mere  surplusage.  It  should  get  a  meaning,  and  its  natural  effect  is 
to  extend  the  word  '  sewage "  to  something  derivinl  from  or  prothice*! 
by  sewage.  I  assume  this  product  nmst  have  the  character  of  scw.il.  . 
but  at  what  point  this  is  lost  it  is  not  necessary  in  the  present  Ci\f<  i.. 
enquire.  The  wonl  seems  exactly  suited  to  meet  the  defenders'  con- 
tention in  this  case,  and  it  seems  to  be  introduced  for  such  a  purpose, 

t\'ith  regard  to  the  question,  whether  the  contamination  proved 
amounts  to  pollution  in  the  sense  of  the  Act,  there  is  no  authority. 
Pollution  is  not  defined,  so  that  one  has  to  take  a  popular  stan<lard. 
Ilere  all  the  streams,  and  particularly  the  South  Burn,  are  obnoxious 
to  the  sight,  are  in  some  small  degree  obnoxious  to  the  smell,  are 
incapable  of  supporting  fish,  and  are  useless  for  watering  cattle  or  for 
washing  of  any  Isind.  Indeed,  no  purpose  was  suggested  to  which  they 
could  be  put,  and  they  seem  to  merit  the  defenders'  description  of 
sewers.  The  defendera  did  not,  I  think,  seriously  argue  that  they  were 
not  polluted,  but  rather  contended  that  the  pollution  was  not  due  to 
sewage  matter.  The  standard  of  purity  they  set  up  wius  that  of  a 
sewage  effluent,  and  to  this,  apart  from  suspended  matter,  which  in 
the  South  Burn  is  too  great,  it  may  be  taken  the  streams  conform,  or 
nearly  conform.  This  fact  seems  t-nough  to  conclude  the  case  agjiinst 
defenders.  .Although  public  authorities  have  a  practice  of  discharging 
sewage  effluints  into  streams,  I  do  not  know  that  they  have  any  right 
to  do  so  if  pollution  is  caused.  But,  in  any  event,'  the  stream  into 
which  the  effluent  is  discharged  is  not  to  be  treated  as  the  effluent 
itself.  A  stream  receiving  a  sewage  effluent  ought  to  contain  such  a 
relatively  large  body  of  pure  water  that  the  mixture  is  not  polluted. 
If  communities  were  entitled  to  discharge  streams  flowing  through  their 
boundaries  as  sewage  effluents,  the  present  deplorable  state  of  matt«rs 
as  regards  river  pollution  could  not  be  impi-oved,  and  might  possibly 
bo  aggravated.  To  say  that  tlie  streams  are  no  bettor  than  sewage 
effluents  seems  sufficient  to  condenm  them  as  streams.  It  should  also 
bo  rememberetl  that  these  streams  contain  a  large  amount  of  suspeixkxl 
matter,  a  thing  from  which  sewage  effluents  are  free.  Defenders  contend 
that  none  of  this  is  sewage  matter,  but  I  consider  that  the  evidence  is 
against  them  on  this  point. 

Tlie  matter  of  tlie  South  Burn,  wliich  does  not  How  tlirough  pursuers' 
territory,  is  not  exjiressly  provided  for  in  the  proof  allowed.  It  passes 
by  that  territory,  because  it  toiiches  it,  and  I  have  pronounced  a 
finding  in  that  view.  It  seems  to  me  that  Section  8  of  the  Statute, 
taken  as  a  whole,  confers  a  title  to  prosecute  on  an  Authority  where 
a  stream  passing  by  their  territoiy  is  polluted  during  that  passage. 
The  later  expression  as  to  pollution  in  a  stream  passing  through  must 
be  read  as  being  satisfiecl  by  passing  by,  for  otherwise  the  introduction 
of  the  expression  "  passing  by  "  is  meaningless.  As  polluticm  caused  in 
a  stream  passing  through  confers  a  title,  there  is  no  need  to  require 
that  it  should  also  pass  by,  and  if  pollution  on  merely  passing  by  does 
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not  give  a  title  the  words  are  meaningless.  The  language  of  the  section 
is  difficult  to  construe,  but  I  think  it  was  obviously  intended  to  give 
a  right  of  complaint  to  an  Authority  whose  territory  is  passed  by,  and 
the  only  intelligible  meaning  I  can  attach  to  the  language  is  that  a 
right  to  complain  of  pollution  of  such  a  stream  is  conferred. 

The  defenders  naturally  contend  that  proof  on  this  point  is  not 
covered  by  the  allowance  by  the  First  Division,  but  here  they  seem  to 
be  in  a  dilemma.  As  I  read  the  judgment,  the  Sheriff  was  held  to  be 
right  in  finding  against  the  defenders  on  all  the  points,  except  the 
one  raised  by  the  amendment  of  which  proof  is  allowed.  If  this 
point  does  not  fall  within  the  amendment,  the  defenders  fail  to  escape 
a  renewal  of  the  adverse  finding.  I  think  I  might  have  proceeded  on 
this  view,  but  as  the  matter  apparently  was  not  raised  in  the  Court  of 
Session,  and  the  defenders  joined  issue  in  the  proof  on  this  point,  I 
have  pronounced  my  finding  in  the  form  in  which  it  is.  As  in  either 
view  my  judgment  is  against  the  defenders,  the  form  of  the  finding  is 
not  of  much  consequence. 

The  general  finding  that  the  defenders  are  permitting  sewage  matter 
to  flow  into  the  streams  condescended  on  is  pronounced  on  the  same 
view  of  the  Court  of  Session's  decision.  I  am  bound  to  exhaust  the 
cause,  and,  therefore,  to  reaffirm  the  previous  Interlocutor  if  I  find 
against  the  defenders  on  the  specific  points  raised  in  the  proof. 

(Intld.)       A.  T.  G. 

Glasgow,  30th  Decemher,  1908. — The  Sheriff  having  heard  parties' 
procurators  and  considered  the  cause,  affirms  the  Interlocutor  of  13th 
July,  1908,  and  remits  to  the  Sheriff-Substitute  to .  proceed  in  terms 
thereof.    Meantime  reserves  the  question  of  expenses. 

(Signed)       James  G.  Millab. 

Note. — A  great  many  questions  were  raised  and  discussed  in  this 
Appeal,  but  I  think  these  have  been  narrowed  down  by  the  judgment 
of  the  Court  of  Session  in  this  case,  which  is  reported  in  44  S.L.R., 
p.  915.  Sheriff  Guthrie  by  his  Interlocutor,  of  date  10th  April,  1906, 
repelled  all  the  pleas  for  the  defender  except  the  eighth,  and  fixed  a 
diet  for  hearing  parties  on  the  terms  of  the  remit,  as  directed  by 
Section  10  of  the  Rivers  Pollution  Prevention  Act,  1876.  In  doing 
so  the  learned  Sheriff  held  the  defenders  as  confessed,  and  practically 
gave  decree  in  favour  of  the  pursuers.  This  decision  was  brought  by 
Appeal  on  a  Special  Case  before  the  First  Division  of  the  Court  of 
Session,  and  the  judgment  of  the  learned  Sheriff  was  practically  sustained 
by  the  Court.  The  Lord  President  says — "  The  result,  so  far  as  I  have 
gone  at  present,  therefore  seems  to  me  this,  that  the  learned  Sheriff  is 
perfectly  right  in  holding  that  upon  the  face  of  the  proceedings  -there 
had  here  been  an  offence  committed,  and  that  the  Local  Authorities  of 
these  two  burghs  could  not  take  any  help  either,  (first)  from  the  fact 
that  sewage  was  put  in  by  persons  whom  they  allege  to  a  great  extent 
had  a  prescriptive  right  to  put  it  in,  or  (second)  from  the  fact  that 
they  further  said  that  other  things  went  in  which  rendered  the  sewage 
innocuous." 

But  then  he  goes  on  to  point  out  a  matter  which  had  rather  escaped 
notice  through  the  form  of  the  pleadings,  and  the  fact  that  the  brunt 
of  the  contest  in  the  Court  below  was  upon  the  topics  to  which  he  had 
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already  referred,  and  that  was  that  the  complaining  Authority  had 
only  a  title  to  sue,  they  not  being  in  the  district  themselves,  under 
the  8th  Section  of  the  Act,  which  he  quotes.  The  offence  having  hwu 
coranxitted  outside  of  their  district,  they  could  only  have  a  title  to 
complain  if  there  was  pollution  within  their  own  district,  and  aa  the 
respondent*  averred  that  the  streams  were  not  polluted  by  them,  that 
was  a  matter  which  must  be  enquired  into.  As  the  averment  was  not 
satisfactoiy,  the  respondents  were  allowed  to  amend,  to  the  efTect  that 
at  the  point  where  the  said  burns  or  streams  leave  the  territorial  juris- 
diction of  the  defenders  and  enter  that  of  the  pursuers  they  are  not 
polluted  by  solid  or  liquid  sewage  matter.  The  Lord  President  further 
goes  on  to  say — "  Accordingly  1  think  what  your  lord.ship8  ought  to  do 
is  to  send  back  the  case  to'  the  SherifT.  with  the  intimation  that  is 
contained  in  our  opinions  that  he  should  allow  this  amendment  of  the 
record,  and  allow  a  proof  upon  that  specific  point,  and  upon  that  specific 
point  alone."  Towards  the  end  of  his  judgment  he  says — "  The  matter 
is  somewhat  complicated,  but  I  hope  I  have  made  it  sufficiently  clear 
that  I  think  tlie  SherifT's  judgment  was  completely  right,  with  the 
exception  that  there  was  tliis  question  of  fact  which  is  disputetl,  and 
which  underlies  the  whole  matter  of  title.  If  that  is  cleare<l  out  of 
the  way,  I  think  the  Sheriffs  judgnient  is  right."  The  efTect  of  this 
opinion  is  that  there  is  a  very  stringent  injunction  to  this  Court  to 
take  up  the  matter  in  the  amendment,  and  that  alone.  If  that  be  so, 
it  seems  to  me  that  a  large  part  of  the  argument  that  was  addressed 
to  this  Court  upon  tlie  Appeal  was  rendered  useless.  The  only  question 
before  us  now  is  the  statement  of  the  defenders  that  the  streams  when 
they  leave  their  territorial  jurisdiction  are  not  polluted,  and  that  bemg 
their  statement  the  burden  of  proof  clearly  falls  upon  them. 

On  the  amendment,  the  defenders  raise«l  two  questions  as  to  its 
meaning.  The  first  was,  what  was  the  meaning  of  the  word  "  polluted? 
They  attempted  to  explain  it  as  meaning  tiiat  from  the  time  the  streams 
liad  entered  their  burgh  they  had  not  addeil  to  the  pollution.  I  think 
the  terms  of  their  own  statement  exclude  the  question  whether  the 
streams  were  more  polUited  when  they  left  the  burgh  than  when  they 
entered  it.  and  I  am  of  opinion  that  the  learne«l  SlieritT-Substitute  was 
richt  when  he  restricted  the  enquiry  to  the  condition  of  the  streams  at 
the  point  where  said  burns  or  streams  leave  the  territorial  jurisdiction 
of  the  defenders.  That  leaves,  however,  the  construction  of  the  wonl 
"  polluttHl,"  and  1  think  light  is  thrown  upon  that  by  the  Lord  1  n^ident  s 
reVnark  that  tlieir  statement  would  lead  to  the  conclusion  that  when  the 
ceneral  li-.ui.l  went  out  of  the  district  of  the  first  Sanitary  Authority 
into  the  second's  it  emerged  as  a  pure  liquid.  Acconlmgly,  I  think 
that  the  defenders  mu.st  prove  that  when  the  streams  leave  their  district 
the  water  in  them,  so  far  as  solid  and  liquid  sewage  is  concerned,  was 

a  pure  liquid.  .     ,  •        t  j.i  

Tho  second  question  that  is  raised  is— What  is  the  meaning  of  the 
words  "solid  and  liquid  sewage  matter?"  The  pursuers  maintain  that 
that  must  include  not  only  human  an.l  animal  discl.argc,  but  must  also 
inchi.le  the  discharge  from  industrial  works.  In  other  cases,  no  doubt 
it  has  been  determimxl  that  industrial  discharge  must^  be  considered 
sewace,  but  I  think  it  is  plain  from  the  judgment  of  the  ( ourt  o 
Session  that  in  this  case  it  must  be  restricted  to  human  and  animal 
discharge,  for  this  reason,  that  the  Lord  President  refers  to  sewage 
and  a  great  many  chemical  <lischarges  and  other  discharges  from  works 
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as  being  separate  from  sewage,  and  that  seems  to  me  to  suggest  that 
the  word  must  be  taken  in  its  more  restricted  meaning.  There  was 
also  an  argument  as  to  whether  you  were  to  take  unchanged  sewage, 
or  the  animal  and  human  discharge  which  had  been  affected  by  chemical 
action,  so  as  to  have  become  to  some  extent  less  noxious  in  its  nature. 
The  fair  meaning,  however,  must  be  that  all  the  matter  which  is  in  the 
water  at  the  point  with  which  we  are  concerned  which  is  due  to  the 
introduction  of  animal  and  human  discharge  into  the  water,  and  prevents 
it  being  a  pure  liquid,  must  fall  under  the  designation  of  solid  or  liquid 
sewage  matter. 

It  is  not  necessary  to  go  into  the  proof,  because  I  have  come,  after 
reading  it  carefully,  to  be  of  opinion  that  the  Sheriff-Substitute  is  right 
in  his  findings  of  fact  with  regard  to  the  pollution  of  these  streams. 
The  main  evidence  for  the  defenders  is  that  of  their  chemical  experts, 
Drs.  Drinkwater  and  Hunter.  So  far  as  I  understand  the  point,  they 
maintain  that  there  is  a  ratio  between  certain  of  the  chemical  ingredients 
in  real  sewage  which  is  well  known.  If,  as  in  the  present  case,  by 
the  introduction  of  other  chemicals  the  ratio  may  be  disturbed,  it  is 
impossible  to  say  from  the  strict  chemical  point  of  view  that  there  is 
sewage  in  the  water,  and  that,  therefore,  chemically  they  are  entitled 
to  say  that  this  water  is  pure  and  free  from  solid  or  liquid  sewage 
matter.  This  view,  however,  is  contradicted  by  the  chemical  experts 
who  were  called  for  the  pursuers ;  and,  taking  the  general  evidence  into 
account  along  with  the  chemical,  I  have  come  to  be  of  opinion  that 
the  Sheriff-Substitute  is  right  in  holding  that,  at  the  points  where  the 
streams  leave  the  defenders'  burgh,  the  water  is  polluted  by  solid  and 
liquid  sewage  matter. 

A-  point  was  taken  that  the  question  of  pollution  is  a  comparative 
matter,  and  that,  it  is  proved  not  only  from  the  defenders'  but  from  the 
pursuers'  witnesses  that  the  water  at  the  points  we  are  concerned  with 
was  no  more  polluted  than  the  effluent  from  certain  purification  works, 
and  that  if  that  were  so  the  pursuers  could  not  ask  for  anything  more. 
I  agree  with  the  view  that  was  urged  by  the  pursuers,  that  the  effluent 
from  a  purification  work  which  is  to  be  introduced  into  a  comparatively 
large  body  of  pure  water,  and  thus  rendered  innocuous,  is  quite  a  different 
matter  from  the  water  in  a  stream. 

On  the  whole  matter,  I  think  the  defenders  have  failed  to  prove 
their  averment  in  the  amendment  upon  the  Record,  and  that,  therefore, 
that  removes  the  only  difficulty  in  the  way  of  the  pursuers  obtaining 
decree  in  terms  of  the  opinions  of  the  First  Division. 

The  case,  therefore,  will  go  back  to  the  Sheriff-Substitute  for  the 
purpose  of  carrying  out  the  concluding  part  of  his  Interlocutor  with 
refei-ence  to  a  remit  under  Section  10  of  the  Act. 

(Intld.)       J.  G.  M. 

\   

THE  COATBRIDGE  CASE. 

Airdrie,  13th  July,  1908. — The  Sheriff-Substitute  having  considered 
the  cause :  Finds  in  fact  that  {a)  the  Burgh  of  Coatbridge,  a  manu- 
facturing town  of  about  35,000  inhabitants,  discharges  all  its  sewage 
into  the  North  Bura,  South  and  Luggie  Burns,  and  North  Calder  Water, 
within  the  burgh  boundaries;  {h)  as  regards  the  North  Burn,  at  the 
point  where  it  leaves  the  Burgh  of  Coatbridge  and  enters  the  territorial 


Id 


jurisdiction  of  the  pursuers  (1)  it  is  of  a  dirty  white  colour,  (2)  supports 
sewage  fungus  on  its  bed  and  banks,  (3)  contains  a  large  quautity  of 
suspended  matter  and  sometimes  solid  excrement,  (4)  has  an  odour  of 
sewage,  (5)  of  the  samples  produced  those  most  favourable  to  defenders 
are  found  on  analysis  to  contain  l  oO  grains  of  chlorine.  0*48  grains  of 
free  anmionia,  0  04  gi-ains  of  albuminoid  ammonia  to  the  gallon,  (6)  tlio«e 
substances  are  constituents  of  domestic  sewage,  and  are  not  ordinarily 
found  together  in  water  uncontaminated  by  such  sewage,  (7)  their 
presence  in  the  North  Bum  in  the  amounts  found  is  not  accounted  for 
by  effluent  from  woiks,  by  surface  washings,  or  by  ingri'dients  absorl>ed 
by  the  stream  from  the  strata  of  its  bed,  (8)  while  a  small  portion  of 
said  substances  may  come  from  the  sources  last  mentioned,  the  main 
portion  is  attributable  to  domestic  sewage;  (c)  as  regards  the  Luggie 
Burn,  at  the  jjoint  where  it  leaves  the  Burgh  of  Coatbridge  and  enters 
the  territorial  jurisdiction  of  the  pursuers,  (1)  it  is  turbid  and  highly 
coloured,  being  of  a  dirty  brown  appearance,  (2)  it  supports  sewage 
fungus  on  its  bed  and  banks,  (3)  contains  a  very  large  amoimt  of 
suspended  matter  and  sometimes  solid  excrement,  (4)  of  the  samples 
produced,  those  most  favourable  to  defenders  are  found  on  analysis  to 
contain  2  57  grains  of  chlorine,  0  44  grains  of  free  ammonia,  0  04  grains 
of  albuminoid  ammonia  to  the  gallon,  (5)  these  substances  are  not  found 
to  the  amounts  above  mentioned  in  uncontaminated  streams,  (6)  these 
substances  may  bo  the  product  of  domestic  sewage  or  of  manufactures, 
(7)  in  this  case  they  are  due  to  both  causes,  but  are  to  be  attributed 
to  a  largo  degree  to  doniestic  sewage;  (d)  as  regards  the  North  Calder 
Water,  (1)  tlie  "  modiuin  filuni  "  of  this  stream  where  tiie  stream  touches 
both  tile  Burgh  of  Coatbridge  and  the  territorial  jurisdiction  of  the 
pursuers  forms  tiie  l)oun<iary  betwi'en  them,  (2)  at  a  point  about  midway 
on  this  section  of  its  cotirse  it  receives  an  influx  of  sewage  from  a  sewer 
leading  from  a  group  of  houses  connected  with  a  work  within  the  burgh, 
(3)  this  sewage  is  apparent  in  the  stream  at  a  distance  of  some  ton 
yards  below  the  point  where  it  enters,  (4)  about  this  place  the  stream 
is  turbid  and  somewhat  milky  in  cofour,  (5)  it  contains  more  suspendetl 
matter  than  an  ordinary  tuicontaminated  stream,  (6)  analysis  of  a  sample 
shr>ws  that  it  contains  the  usual  ingrwlients  of  domestic  sewage,  (7)  the 
presence  of  these  ingretlients  is  attributabK-  mainly  to  domestic  sewage. 
Therefore  finds  as  regards  the  North  Burn  and  the  Luggie  Burn,  where 
they  leave  the  Burgh  of  Coatbridge  and  enter  the  territorial  jurisdiction 
of  the  pursuers,  that  they  are  polluted  by  sewage  matter;  and  as  regards 
the  North  CaMer  Water,  that  it  is  polluted  by  sewage  matter  where  it 
passes  by  the  territorial  jurisdiction  of  the  pursuers.  Finds  that 
defenders  are  permitting  sewage  matter  to  fall  or  flow  or  be  carried 
into  the  streams  ci>nilesccnded  on  in  the  Petition.  Finds  that  defenders 
are  tiius  connuitting  an  offence  against  Section  3  of  the  Hivirs  Pollution 
i'revention  Act,  1876.  Repels  all  the  defenders'  pleas  except  plea  No.  5, 
which  meantime  reserves.  Before  making  a  remit  as  directed  by 
Section  10  of  the  said  Act,  ajjpoints  parties  to  be  heard  as  to  the 
terms  of  tlie  remit  on  Friday,  24th  July,  at  12.30  p.m.  Grants  leave 
to  appeal.  "    (Signed)       A.  T.  Glboq. 

Note. — I  refer  to  the  Note  to  tlie  Interlocutor  in  the  case  of  the 
County  Council  of  Lanark  against  tlie  Burgh  of  Airdrie  of  this  date  as 
to  tlie  adiiiission  of  evidence,  and  gonorallv  as  to  the  grounds  of  judgment 
and  to  the  defences  for  the  amendment. 

On  the  first  point,  a  word  must  be  added  with  reference  to  the 
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North  Burn  during  its  course  from  the  point  where  it  leaves  the  burgh 
boundary  to  the  point  where  after  junction  with  the  Gartsherrie  Burn 
it  recrosses  it.  I  regard  this  part  of  its  course  as  in  the  same  position 
as  its  course  above  Coatbridge.  The  question  to  be  tried  is  not  what 
happens  to  it  outside  Coatbridge,  but  its  condition  on  leaving  that 
Iiurgh. 

With  regard  to  the  point  whether  the  pursuers  are  entitled  to  cite 
the  streams  D  and  E  on  the  plan  No.  16/6  of  process  for  the  purpose  of 
showing  what  an  ordinary  country  stream  is  like,  a  nice  question  arises ; 
but  as  pursuers  have  objected  to  evidence  as  to  the  condition  of  the 
streams  higher  up,  and  these  tributaries  are  in  the  case  of  the  Luggie 
Burn  just  a  part  of  it  higher  up,  I  think  the  same  rule  should  be 
applied. 

The  chief  distinction  between  this  case  and  the  preceding  is  that 
there  is  here  a  large  amount  of  effluent  discharge  from  works  going 
into  the  streams.  It  is  not  indeed  proved  how  much  or  in  what  con- 
dition the  discharges  fi'om  the  iron  works,  &c.,  do  get  into  the  streams, 
or  how  far  these  effluents  are  purified  before  getting  in.  No  doubt 
the  ammonias  are  recovered  as  far  as  possible  from  the  discharges  from 
the  iron  works.  But,  in  any  event,  there  must  be  a  gi-eat  amount  of 
effluent  from  works  getting  into  the  streams,  and  this  may  account  for 
part  of  the  impurities  found. 

There  is  only  a  vague  estimate,  however,  of  the  effect  of  this  effluent 
in  purifying  the  sewage  in  the  streams.  Indeed,  it  is  not  so  much  the 
trade  effluents  as  the  substances  picked  up  from  the  soil  which  are 
relied  on  as  purifiers.  To  some  extent  the  various  foreign  ingredients 
other  than  domestic  sewage  will  change  the  sewage,  but  it  does  not 
appear  that  they  are  present  in  such  volume  as  to  make  the  sewage 
disappear.  So  far  as  the  chemical  evidence,  therefore,  is  concerned, 
it  does  not  appear  that  the  contamination  of  the  streams  is  by  any 
means  attributable  entirely  to  trade  effluents.  When  the  physical 
appearance,  as  noted  by  pursuers'  witnesses,  is  considered,  I  think  it  is 
plain  that  the  domestic  sewage  has  not  been  got  rid  of. 

The  main  pollution  is  that  of  the  Luggie  Burn.  It  receives  most 
of  the  sewage  and  most  of  the  trade  effluent.  The  resulting  compound 
is  such  that  it  is  not  contested  that  it  is  grossly  polluted,  but  there  is 
tlie  usual  allegation  that  what  is  found  is  the  result  of  trade  effluent. 
The  chemical  evidence  cannot  decide  how  much  is  due  to  domestic  sewage 
and  how  much  to  trade  effluent,  but  chemical  analysis,  consistent  with 
the  presence  of  domestic  sewage  matter  and  the  other  evidence,  is  over- 
whelmingly in  favour  of  that  view.  The  stream  receives  an  enormous 
amount  of  sewage,  and  actual  fteces  are  to  be  seen  in  it.  There  is 
abundant  other  e\'idence  of  sewage  pollution.  That  being  so,  it  is 
hardly  open  to  defenders  to  argue  that,  certain  of  the  facts  being  con- 
sistent with  pollution  from  trade  effluents,  pursuers  must  prove  that 
these  are  to  be  attributed,  or  to  what  extent  they  are  to  be  attributed, 
to  domestic  sewage.  If  the  defenders  have  mixed  domestic  sewage  with 
trade  effluent  so  as  to  make  a  division  impossible,  I  do  not  think  they 
can  claim  that  they  have  shown  that  the  stream  is  not  polluted  by 
domestic  sewage.  It  is  rather  for  them  to  clear  up  the  confusion  they 
have  created.  I  therefore  find  that  there  is  pollution  from  domestic 
sewage. 

I  am  further  of  opinion  that  the  pursuers  are  entitled  to  treat  the 
mixed  discharge  of  the  sewers  as  sewage,  though  it  is  not  necessaiy  to 
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liutl  to  that  cflect.  Though  special  provisions  arc  contaiucd  in  the  Act 
of  187C  as  to  trade  effluent,  there  is  nothing  to  imply  that  a  mixture 
of  trade  effluent  with  domestic  sewage  deprives  the  mixture  of  its 
character  as  sewage.  Sewage  is  not  defined  in  the  Act,  and  a  technical 
standard  is  not  to  be  taken.  The  mixture  containiHl  in  the  sewers  of 
towns  is  considered  and  treated  by  all  Local  Authorilies  as  sewage,  and 
I  do  not  see  why  sewage  should'  have  a  diflerent  meaning  under  this 
Act.  If  the  trade  effluent  destroyed  the  domestic  sewage  there  would 
be  a  different  case,  but  most  of  it  cnnnot  have  that  effect.  I  do  not 
gather  from  the  proof  that  the  chlorine  or  ammonia  can  have  tbnt  effect. 
Iron  will  help;  but  taking  that  and  the  aids  which  the  may 
have  picked  up  from  natural  sources,  there  cannot  be  i  U> 

destroy  all  the  sewage  this  stream  receives.  These  thwretical  .|ut•^tl.•!  -. 
however,  hardly  occur  in  this  case,  as  the  observations  of  actual  sew.ij:.- 
and  the  physical  appearance  of  the  stream,  along  with  the  fact  that  a 
large  amount  of  domestic  sewage  goes  in,  seem  quite  suflicient  to  estflblish 
pollution  by  sewage. 

The  North  CaUlor  Water,  at  the  point  referred  to,  receive*  a  sewer 
practically  direct,  and  although  this  is  a  small  affair  comparetl  with  Uie 
others,  it  seems  to  bo  clearly  a  case  of  pollution  under  the  .\ct.  A 
succession  of  such  contributions  would  bo  serious,  and  1  think  the 
pursuers  arc  justifu><l  in  attacking  this  one.  At  anyrato,  taken  by  itself, 
it  creates  a  local  pollution,  :iii<l  that  is  sufficient. 

(Intld.)       A.  T.  G. 

GInsgow,  SOth  Dfcemhr,  7  '/v.  The  Sheriff  having  heanl  partjes" 
procurators  and  cnsidercd  the  C4iuse,  affirms  the  Interlocutor  of  13th 
July,  1908.  an.l  remits  to  the  Sheriff-Substitute  to  pnKced  in  terms 
thereof.    Meantime  reserves  the  question  of  exjtenscs. 

(Signed)       .Tamks  G.  Mii.i.au, 

do  not  think  it  is  necessary  for  me  to  do  more,  bo  far 
as  the  general  questions  raised  in  this  case  are  conccrne<l,  than  to  refer 
to  the  jii.lgmont  in  the  action  against  the  Burgh  of  Airdrie. 

A  question  was  raise<l  in  this  case  with  regard  to  the  South  Bum 
thni  it  .l<.,.s  n..t  .•Mu-r-.>  li.-n.  tlie  .lofcn-leis-  l.nigh.  and  that  th.-refoiv 
MO  decree  can  be  given  with  regard  to  it.  As  I  have  said  in  the  Note 
to  tlie  Interlocutor  in  tlie  other  action,  all  these  questions  must  lj<>  held 
to  have  been  d.ci.le<l  bv  the  ju.lpment  of  the  late  Sheriff  t;uthne  and 
by  the  opinions  expressi^l  in  the  Court  of  Session  it.  the  present  aotion. 
The  same  thin.-  inav  be  sai.l  with  letrard  to  the  polhition  of  the  t alder 
Water  at  the  point"  7.  In  mv  view,  the  only  question  that  remains  is 
,^hother  or  not  the  defenders  have  proved  their  averment  in  the  amend- 
ment on  Record.  All  other  questions  seem  to  me  to  have  been  decided 
bv  the  previous  judgments.  ...  ,i 

The  proof  here  is  very  much  the  same  as  the  proof  m  the  other  c.ise. 
On  it  1  a-roo  with  the  view  taken  by  the  learne<1  Sheriff-Substitute 
that  taking  tlie  chemical  and  general  evidence  together  the  averment  ot 
tho  d.-fenders  has  not  only  not  been  proved  but  has  been  disproved, 
and  tliat  at  tlie  various  points  mentioned  on  the  record  the  streams  are 
pollute<l  with  solid  and  liquid  .-sewage  matter.         .       .    ,  „ 

\cconlinglv.  1  think  the  Sheriff -Substitute  is  right  m  holdmg  that 
the  defenders"  have  rom.uitterl  an  offence  under  the  Rivers  Pollution 
\ct   an.l  that  he  should  proceerl  as  propose<l  m  his  Interlocutor. 

(Intld.)       J.  G.  M. 
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OPINIONS  OF  THE  FIRST  DIVISION  OF  THE  COURT  OF 
SESSION  IN  SPECIAL  CASES  BURGHS  OF  AIRDRIE  AND 
COATBRIDGE  v.  COUNTY  COUNCIL  OF  LANARK. 

Edinburgh,  4th  June,  1009. — The  Lord  President  said — My  Lords, 
these  two  cases  have  come  up  to  us  again  as  Special  Cases,  and  certain 
questions  are  asked  in  the  case  stated  by  the  learned  Sheriff. 

My  Lords,  the  cases  went  back  to  the  Sheriff  for  the  elucidation  of 
one  point,  and  one  point  only,  which  was  raiseji  by  the  new  averment 
which  the  respondents  have  thought  fit  to  make,  viz.,  the  averment  that 
these  streams  of  small  volume  into  which  admittedly  the  sewage 
untouched  of  two  large  towns  was  put,  nevertheless  at  a  space,  I  think, 
of  something  less  than  a  mile  below,  entered  the  territory  of  the  com- 
plainers  in  a  pure  condition.  It  did  not  seem  likely  that  that  averment 
could  be  proved,  and  I  am  bound  to  say  that  I  do  not  think  it  has  been 
proved. 

The  result  of  the  enquiry  has  left  no  doubt  upon  my  mind  what- 
soever that  these  streams  are  polluted  by  solid  and  liquid  sewage  matter. 
My  Lords,  I  do  not  propose  to  go  into  the  proof,  because  I  think  the 
matter  has  been  admirably  dealt  with  by  the  learned  Sherift'-Substitute, 
and  I  really  could  not  express  better  than  he  has  done  the  result  which 
I  draw  from  the  enquiry. 

But  the  only  seeming  difficulty  was  the  evidence  that  was  given  by 
the  expert  ^^^tnesses  for  the  respondents.  I  can  only  say,  my  Lords, 
that  on  reading  that  evidence  I  can  only  reconcile  it  with  accuracy  by 
saying  that  the  learned  gentlemen  set  before  themselves  a  construction 
of  the  words  of  the  Statute,  "  polluted  by  liquid  and  solid  matter," 
which  is  inconsistent  with  the  most  ordinary  dictates  of  common  sense. 

Lord  Kinnear — I  concur. 

Lord  GrTimiE — I  also  concur. 

Tlie  Lord  President — Then  we  will  answer  the  questions  in  the 
affirmative,  and  the  case  must  go  back,  of  course,  for  the  enquiry  under 
the  section. 

Mr.  Watson — I  ask  your  Lordsliips  for  expenses  in  both  cases. 
The  Lord  President — Yes. 
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II.— INDUSTRIAL  POLLUTIONS. 


Lead  Mimxg. — The  mines  at  Leadhills  have  an  altitude  of 
over  1,300  feet  O.S.D.  They  are  situated  in  the  Parish  of 
Crawford,  on  the  south-west  boundary  of  the  County,  and  have 
been  worked  for  many  centuries.  The  precious  metals,  gold  and 
silver,  have  been  found  in  small  quantities,  but  the  mining  of  lead 
is  and  has  been  carried  on  extensively  by  a  company.  The  industry 
consists  of  (1)  underground  mining;  (2)  crushing,  sizing,  and 
washing  ore;  and  (3)  roasting  and  smelting  the  ore,  the  finished 
article  being  bars  of  lead.  This  last  process  has  been  dis- 
continued since  1005.  The  metal  as  found  is  a  lead  sulphide, 
known  as  Galena,  surrounded  with  stone  consisting  mainly  of 
silicates.  The  raw  material  is  lirst  crushed  and  sized,  then  washed 
in  order  to  separate  the  smaller  particles  of  lead  from  the  stoney 
material.  The  water  used  in  the  washery  is  obtained  from  a  pure 
upland  source.  One  portion  of  the  water  as  it  escapes  from  the 
washery  is  a  turbid  greyish  liquid  containing  suspended  matter 
in  the  jjroportion  of  fri)nj  300  to  (!00  parts  per  100,000.  Another 
portion,  coming  from  what  are  known  as  the  "jiggors,"  is  only 
slightly  turbid,  and  contains  from  40  to  200  parts  per  100.000 
of  suspended  matter.  The  former  liquid  is  passed  through  settling 
ponds,  and  deprived  of  the  heavier  particles,  but  the  effluent,  as 
it  escapes,  has  from  150  to  200  parts  per  100,000  of  suspended 
solids.  These  solids  are  of  a  silicious  nature,  and  contain  traces 
of  lead,  but  the  clear  water  does  not.  After  mixing  with  the 
liquid  from  the  jiggers,  the  whole  effluent  is  conveyed  to  the 
nearest  streaju,  the  Gleugounar  Water,  as  it  flows  through  the 
village  of  Leadhills. 

This  stream,  after  a  course  of  about  seven  miles,  joins 
tho  River  Clyde  near  Abingtou.  The  grey,  turbid  effluent 
from  these  works  has  a  marked  effect  upon  the  stream  for 
some  distance  below  the  village,  but  does  not  seem  to  be  of  a 
noxious  character,  as  fish  have  been  caught  in  the  stream  just 
below  the  village.  Some  experiments  were  made  in  the  laboratory 
which  confirm  this.  Small  fish  put  into  the  effluent  itself  have 
lived  for  a  considerable  length  of  time.  The  land  through  which 
the  stream  flows  is  largely  used  as  sheep  pasture,  and  the  stream 
is  so  fenced  oft'  that  the  animals  grazing  cannot  have  access  to  it. 
The  Glengounar,  in  its  lower  reaches,  and  just  before  it  joins 
the  Clyde,  sometimes  bears  evidence  of  pollution,  as  indicated  by 
the  bluish  tint  in  the  water. 
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This  effluent  has  not  been  complained  of,  but  may  con- 
stitute an  oli'ence  under  Part  III.  of  the  Act,  as  the  solid 
matter  in  suspension  pollutes  the  water  of  the  Glengonnar. 
The  polluting  effect  is  not  merely  discolouration,  but  the  presence 
of  solid  matter  in  a  fine  state  of  sub-division.  The  question 
might  be  asked,  what  amount  of  suspended  matter  of  this 
nature  determines  a  pollution  ?  This  pollution  could  be  greatly 
reduced  by  diminishing  the  amount  of  waste  liquor  discharged, 
and  by  increasing  the  settling  area.  The  water,  after  being  settled, 
could  be  pumped  and  used  over  again,  as  is  done  in  coal-washing. 

The  settling  which  takes  place  in  the  ponds  is  very  incomplete. 
Thus,  on  one  occasion,  the  heavy  washings  entering  the  pond  con- 
tained 639,  and  the  effluent  escaping  155  parts  per  100,000  of 
suspended  solids.  These  two  samples  were  allowed  to  stand  for 
half-an-hour  in  the  laboratory,  and  the  suspended  solids  in  the 
supernatant  liquid  again  estimated,  when  it  was  found  that  the 
former  had  only  32,  while  the  latter  had  67  parts  per  100,000. 
The  latter  result  is  probably  due  to  the  fact  that  when  the  washings 
are  deprived  of  the  heavier  solids  in  passing  through  the  settling 
ponds  the  lighter  solids  do  not  so  readily  subside,  but  it  may 
also  be  due  to  the  fact  that  in  passing  through  the  settling  ponds 
some  of  the  fine  silt  is  taken  up.  Further  experiments  show  that 
even  with  complete  quiescence  the  very  fine  particles  take  several 
hours  to  settle. 

Roasting  and  smelting  ore  for  the  purpose  of  reducing  the 
galena  to  pure  lead  was  carried  on  at  the  smelting  works,  situated 
on  the  hillside  about  1|  miles  lower  down  Glengonnar  Water. 
During  this  process  the  ore  gave  off  a  considerable  quantity  of 
sulphurous  vapour,  which  was  passed  into  a  brick  chamber,  where,  by 
means  of  a  spray  of  water,  the  vapour  was  washed  out  and 
conveyed  to  settling  ponds  situated  at  the  side  of  the  stream. 

In  May,  1905,  a  serious  complaint  was  made  by  the  Angling 
Association,  that  several  hundreds  of  trout  had  been  killed,  and  the 
cause  was  attributed  to  discharges  from  the  smelting  works.  Care- 
ful inquiry  was  made,  and  samples  taken  for  analysis,  with  the 
result  that  while  the  effluent  leaving  the  final  settling  pond  was 
found  to  contain  free  sulphuric  acid  and  a  small  quantity  of  lead,  the 
stream  itself,  15  yards  below  the  outfall,  contained  no  free  acid,  and 
the  amount  of  lead  was  less  than  a  tenth  of  a  grain  per  gallon. 
Shortly  after  this  the  company  stopped  smelting  operations,  and  I 
understand  the  galena  is  sold  as  such,  and  the  roasting  is  probably 
done  at  smelting  works  in  the  North  of  England. 
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Coal  Wasuino. — The  number  of  washers  in  uperatiun  ihruughout 
the  County  has  increased  from  62  in  the  year  1900  to  72  at  thitt 
dale.    Sii-  Tiililc.  |>a;^i  s  Three  of  th»-sc"  are  situate*!  in  the 

llurgh  <'l  Hamilton,  one  of  which  has  a  drainage  eoiui'  rti<>n  which  is 
liable  to  affect  the  sewage  purification  works. 

The  iToccSb  of  separatiinr  small  coal  from  imjiui  ■ 
water  is  not  a  mere  washing  operation,  as  that  tenn  ..... 
stood,  but  an  elutriation  or  separation  according  to  specific  gravity. 
Coal  being  lighter  than  clay  and  other  earthy  impurities,  is  readily 
separated  from  them  by  suiuible  appliances.  The  only  washing  done 
in  the  process  is  a  final  spraying  of  the  coal  afler  the  separation  has 
been  effected.  A  considerable  quantity  of  water,  as  raise<l  from  the 
mine  in  a  comparatively  pure  state,  is  seriously  ]xjllutod  in  the 
washing  operations,  hence  the  interest  such  operations  have  from  a 
rivers  jjollution  prevention  point  of  view.  The  quantity  of  ixiUutod 
water  <lischarged  from  a  washer  depends  chiefly  on  the  method  and 
machinery  emoloyed,  and  also  on  the  amount  of  impuritii-s  mixed 
with  the  coal. 

The  polluting  chanu .  i  the  washings  which  escape  is  due  to 
solid  matter  in  suspension  consisting  mainly  of  clay  and  other  earthy 
particles,  although  in  the  earlier  days  of  coal  washing  a  large  quantity 
of  small  coal  was  also  present.  The  amount  of  8usjientli."d  matter  in 
the  turbid  liquid  as  it  escapes  from  the  washer  varies  considerably, 
but  averages  from  1,000  to  2,000  grains  per  gallon.  When  a 
sample  is  allowed  to  stand  for  two  hours  or  so  the  susjwnded  solids 
subside  and  form  a  deposit  ai  the  bottom  of  the  ve.ssel.  the  larger 
particles  being  lowest,  and  the  ven,-  fine  clay  uppermost  in  the 
deposit. 

Whether  pollution  by  coal  washings  can  be  dealt  with  under  the 
Rivers  Pollution  Prevention  Acts  depends  upon  the  interpretation  of 
the  words  which  occur  in  Part  III  ,  '  Law  as  to  M.anufacturing  and 
Mining  Pollution,"  Section  5  : — '•  Any  poisonous,  noxious,  or  polluting 
solid  or  liquid  matter  proceeding  from  any  mine,  other  than  water  in 
the  same  condition  as  that  in  which  it  has  been  drained  or  raised 
from  such  mine." 

And  again  in  Section  20: — "  Polluting  shall  not  include  innocuous 
discolouration."  In  the  application  of  these  words  to  coal  washings, 
I  ventured  the  opinion  in  1895  that  "  coal  washings  is  a  noxious  an(i 
polluting  liquid,  injisrauch  as  it  renders  the  stream  unfit  for  primary 
purposes,  domestic  and  agricultural.  It  is  not  a  mere  innocuous 
discolouration.    The  colour  is  due  to  particles  in  suspension." 

The  fifth  report  of  the  Second  Royal  Commission  (18G8) 
appointed  to  inquire  into  the  best  means  of  preventing  pollution  of 
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rivers  might  be  referred  to  for  evidence  of  the  polluting  character  of 
coal  washings.  Regarding  the  effect  of  this  form  of  pollution  on 
fish  life,  the  report  of  the  Commissioners  on  Salmon  Fisheries 
states : — "  The  fine  detritus  of  coal  washings  may  act  as  an  irritant 
to  the  gills  of  the  fish,  and,  by  forming  a  deposit  on  the  river  bed, 
prevents  the  fi-ee  passage  of  oxygen  to  the  ova." 

Experiments  made  with  small  fish  in  the  laboratory  did  not 
show  any  injurious  effect,  although  kept  for  many  days  in  coal 
washings,  but  no  doubt  trout  and  salmon  are  more  sensitive 

It  will  also  be  remembei-ed  that  Part  I.  of  the  Act,  which  deals 
with  solid  matter,  does  not  seem  to  apply,  as  the  definition  clause 
states  — "  Solid  matter  shall  not  include  particles  of  matter  in 
suspension  in  water." 

Many  complaints  have  been  received  from  time  to  time  regarding 
pollution  of  streams  by  coal  washings,  and  in  the  first  action  heard  in 
the  Sheriff  Court,  viz.,  that  against  Westburn  Colliery  Company  in 
1902,  the  Court  held  that  "  the  defenders  had  habitually  for  many 
years  prior  to  the  raising  of  the  action,  and  subsequent  thereto, 
knowingly  discharged  into  the  stream  noxious  and  polluting  matter — 
to  wit,  the  water  used  for  w^ashing  the  coal  from  stone  and  clay  and 
other  foreign  matters,  which  water  holds  in  suspension  a  large 
quantity  of  coaly  matter — whereby  the  water  in  the  stream  is 
rendered  unfit  for  primary  and  secondary  purposes." 

The  modern  method  adopted  for  the  prevention  of  pollution  from 
the  washer  consists  in  the  provision  of  a  large  tank,  of  a  capacity 
sufficient  to  hold  a  whole  day's  washing,  where  the  heavier  suspended 
solids  fall  to  the  bottom,  and  are  mechanically  removed,  while  the  water 
is  raised  by  a  pump  and  used  over  again.  In  this  way  the  volume 
of  dirty  water  to  be  dealt  with  is  enormuusly  reduced.  In  the  earlier 
days  only  a  very  small  proportion  of  coal  washers  were  provided  with 
silt-recovery  tanks,  or  arrangements  for  using  the  water  over  again, 
but  now  89  per  cent,  of  coal  washers  have  this  mechanical  arrangement 

The  difficulties  connected  with  the  prevention  of  pollution  at  the 
present  time  relate  not  so  much  to  the  provision  of  proper  settling 
ponds,  but  rather  to  their  upkeep  and  proper  management.  The 
labour  involved  in  cleaning  out  ponds,  w^hich  may  contain  from  50  to 
100  tons  of  silt,  is  considerable.  At  one  colliery,  where  the  ponds 
have  a  capacity  of  about  300,000  gallons,  the  cost  of  cleaning  out  the 
silt  was  stated  to  be  about  £150  per  annum.  It  will  probably  be 
found  desirable  to  frame  such  regulations  for  the  control  and  manage- 
ment of  the  means  of  preventing  pollution  as  would  make  it  more 
easy  to  detect  pollutions,  and  provide  for  a  penalty  which  would  tend 
to  obviate  their  recurrence. 


l)u\iNA<jK  KKoM  Mines,  etc. — In  connection  with  mining  ojHjni 
liuns  there  are  two  causes  uf  complaint  wiiich  cannot  be  dealt  with 
under  the  Rivers  PoUution  Prevention  Acts: — 

(Ij  Water  in  the  same  cumlitiun  as  that  in  wiiich  it  h;xii  bc-en 

drained,  or  raised  from  the  mine,  and 
(2)  Dniinage  from   refuse  hea,\>s  existing  long  after  mining 
operations  have  ceased. 

I'll  w.iter,  althoujjfh  exempted  from  ilir  op.  r;iii.'n  «'i  itu-  Aci  li_s 
Suction  5,  .sometimes  contains  n  sufticieut  ijuantity  of  solids  U*  give 
lie  water  a  very  turbid.  j>jlluted  appearance.  I  underaund  that 
when  the  pit  roadways  are  laid  along  a  clay  jiavement  the  natural 
drainage  becomes  very  turbiil,  and  in  such  cases  when  it  is  raised 
from  the  mine  the  amount  of  suspended  solids  may  reach  60  grains 
per  1,'allnn.  At  most  collieries  the  sump  at  the  pit  bottom  and  any 
lodgment  elsewhere,  retpiire  to  be  cleaned  out  periodically.  At  such 
times  the  an\ount  of  suspended  matter  when  the  water  is  raised  from 
the  mine  in.iy  be  greatly  increased.  Much  of  the  suspendetl  matter 
readily  separates  fri>m  the  liquid,  but  when  discharged  into  a  small 
stream  the  polluting  eflFect  is  very  marked.  In  one  instance  the 
colliery  company  voluntarily  })rovided  some  means  of  settling. 

Drainage  from  mines  sometimes  contains  little  or  no  suspended 
matter,  but  a  large  quantity  of  iron  in  solution.  Even  from  a 
ilisuse<l  mine  a  large  volume  of  water  may  fall  or  How  into  a  stream 
and  produce  a  very  turbid  ajipearance.  The  clear  water  from  the 
mine,  and  the  clear  water  from  the  stream,  when  they  meet,  bring 
about  chemical  changes — the  iron  becomes  insoluble,  the  water 
becomes  turbid,  and  the  bed  of  the  stream  is  covered  with  a  brownish 
dejinsit  of  iron. 

Many  refuse  heaps  contain  iron  pyrites  in  considerable  quantity, 
and  the  drainage  therefrom  may  also  contain  a  considerable  quantity 
of  iron,  producing  similar  results  to  that  above  described.  In  one 
instance,  on  the  Shotts  Burn,  where  the  discharge  went  into  a 
stream  used  for  potable  jmrposes,  the  water  company  laid  an  inter- 
cepting pipe  from  the  refuse  bing  to  a  point  below  the  intake  of  the 
water- works.  These  iK>llutions  cannot  be  dealt  with  under  Part  III. 
of  the  Act,  as  the  polluting  liquid  does  not  proceed  from  any  factory 
or  manufacturing  process. 

At  collieries  where  the  pit  water  is  used  for  raising  steam,  the 
boilers  require  to  be  sludged  frequently  and  thoroughly  cleaned  out 
once  a  week.  On  such  occasions  pollution  is  liable  to  occur  from  the 
large  amount  of  suspended  matter  in  the  water  run  off  from  the 
boilers. 
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Ammonia  Recovery. — The  industries  outside  the  Glasgow  area 
provided  with  plant  for  the  recovery  of  ammonia  are  given  in  the 
Table  at  page  39.  There  are,  in  all,  22  works  with  ammonia 
plant,  and  they  might  be  classified  thus : — coal-gas  works,  5 
situated  in  burghs  and  1  in  a  drainage  district ;  gas-liquor  works, 
1  in  a  burgh,  1  in  a  drainage  district,  and  1  landward ;  shale-oil 
works,  1 ;  blast-furnace  iron  works,  5  situated  in  burghs  and  A  in 
landward  districts ;  coke  ovens  at  collieries,  2 ;  gas  producer  plant 
at  iron  and  steel  works,  1.  All  those  situated  within  burghs  or 
drainage  districts  are  liable  for  drainage  and  sewage  purification 
rates,  but  only  two  of  them  at  present  are  connected  to  public  sewers. 

In  the  recovery  of  ammonia  a  considerable  quantity  of  water 
is  used  to  absorb  and  separate  the  ammonia  from  the  vapours  or 
gases,  which  contain  other  chemical  substances  of  a  poisonous 
nature,  at  present  of  no  commercial  value.  These  remain  in 
the  water  after  the  ammonia  has  been  removed,  so  that 
the  waste  liquor  is  a  poisonous,  noxious,  and  polluting  liquid  in 
terms  of  the  Rivers  Pollution  Prevention  Acts. 

Two  poisonous  substances  have  been  recognised  in  this  waste 
liquor,  viz. :  — crude  phenol  (carbolic  acid)  and  cresols.  The 
former  is  the  more  important.  A  samjile  of  liquor  taken  at  an 
ammonia  recovery  plant  connected  with  blast-furnace  iron  works 
just  before  the  liquor  was  deprived  of  ammonia,  contained  310 
grains  of  phenols,  and  500  grains  of  ammonia  per  gallon.  This 
liquor,  after  it  had  been  deprived  of  ammonia  by  passing  through 
the  sulphate-still  plant,  contained  280  grains  of  crude  phenols, 
but  less  than  20  grains  of  ammonia  per  gallon.  If  this  spent 
liquor  is  allowed  to  mix  with  other  drainage  at  these  works,  and 
especially  with  tuyere  water  from  the  blast  furnaces,  the  amount 
of  phenols  or  poisonous  substances  is  greatly  reduced,  but 
the  liquor  is  still  found  to  be  of  a  polluting  nature.  Thus, 
in  a  series  of  22  samples  taken  during  11)01  at  the  drainage 
outfall  from  Clyde  Iron  Works,  the  amount  of  oxygen  absorbed 
varied  from  10  grains  to  73  grains  per  gallon.  This  high  figure 
was  entirely  due  to  crude  phenols. 

The  effect  of  this  form  of  pollution  upon  streams  has  been  very 
noticeable,  and  even  in  the  River  Clyde  itself  was  found  to  be 
destructive  of  fish  life  where  no  precautions  were  taken.  Even 
where  it  is  discharged  into  a  sewage-polluted  stream  it  retards 
natural  purification.  This  is  due  to  the  rapidity  with  which  spent 
liquor  absorbs  oxygen.  Thus  a  liquor  with  only  4  grains  of  phenol 
absorbed  over  7  grains  of  oxygen  per  gallon.  In  one  instance 
where  it  was  allowed  to  gain  access  to  sewage  purification  works. 
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consisting  of  tanks  and  filters,  the  purification  process  was  com- 
pletely upset,  and  the  amount  of  oxygen  absorbe«l  by  crude  sewape 
was  45;  tank  effluent,  3(1 ;  and  filter  effluent,  10  grains  per  gallon. 

No  satisfactory  method  of  purifying  this  liquor  so  as  to  render 
it  non-poisonous  has  yet  been  introduced  in  this  County.  The 
ordinary  precipitating  agents,  such  as  lime,  sulphate  of  alumina, 
and  salts  of  iron,  have  no  such  effect,  but  oxidising  agents  such  as 
nitrite  of  soda  diminish  the  amount  of  jihenols.  To  obviate  pollu- 
tion by  spent  ammoniacal  liquor  it  is  therefore  necessary  that  it 
should  be  so  disposed  of  as  not  to  enter  a  stream.  Various  methods 
are  used  to  attain  this  end.  Thus  at  gas-works  the  liquor  is  used 
for  quenching  the  coke.  At  shale  oil  works  the  liquor  is  pumped 
on  to  the  hot  spent  shale,  and  any  that  escapes  evaporation  trickles 
through  the  refuse  heap.  At  bl;v5t  furnaces,  where  there  is  usually 
plenty  of  gas  to  spare,  the  liquor  is  either  evaporated  in  plant 
specially  constructed  for  the  purpose,  or  iu  the  ordinary  steam 
boilers.  At  the  coke  ovens  and  three  of  the  iron  works  the  liquor 
is  disposed  of  by  draiiung  to  a  disused  mine.  At  the  gas-producer 
plant  pollution  takes  place,  and  will  now  be  referred  to. 

Mosseud  Iron  <nul  SUil  Worh. — This  pollution  was  reported  to 
the  County  Clerk  on  21st  February  last,  but  no  satisfactory 
remedial  measures  have  yet  been  found.  The  gas  plant,  which  is 
somewhat  similar  to  the  Mond  and  Dufi'  gas  producers,  supplies 
heating  power  to  the  smelting  furnaces  and  driving  power 
(liroughout  the  works. 

The  water  consumpt  in  this  gas  plant  might  be  described  under 
the  heads  — 

1.  Water  in  circulation,  and 

2.  Water  going  to  waste. 

Wn/cr  in  Circidation,  At  the  base  of  the  air  heating  and 
saturating  tower  (which  supplies  moist,  warm  air  for  hot  blast) 
there  is  a  tank  tilled  with  water  of  a  deep  reddish-brown  colour. 
This  tank  is  rej)Ienished  with  fresh  water  as  required,  and  there 
is  an  overflow  to  the  drainage  system.  A  sample  at  this  j)oiut 
contained  lU  G  parts  of  phenols  per  100,000,  and  about  27  parts 
of  acid.  Any  escape  from  here  into  the  drainage  system  would 
therefore  be  of  a  polluting  nature. 

The  water  from  this  tank  is  raised  by  a  pump  to  the  top  of 
the  sulphate-house,  where  it  is  cooled.  From  there  it  gravitates 
to  the  bottom  of  the  gas-cooling  tower.  After  rising  through  this 
tower,  it  gravitates  to  the  top  of  the  tower  first  mentioned,  thence 
falling  into  the  tank,  completes  the  circulation.  So  far  no 
explanation  was  given  as  to  how  the  water  acquired  its  colour  and 


NOIJTH  CALDER  WATtK  AT  DOLGLAS  SI  PPORT,  SHOWING  THE  EFFECT  OF 
POLLUTION  BY  SPENT  AM.MONIACAL  HQLOR. 


buit.it.c  I'l  "JUr  cm  lie  J  \wth  froth. 
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phenols,  seeing  it  Lad  uot  been  brought  into  dii-ect  contact  with 
the  gases.  This  was  explained  upon  ascending  to  the  sulphate 
still  house. 

In  the  acid  tower  the  liquor  circulates  in  contact  with  the 
gases  until  it  has  acquired  a  sufficient  amount  of  ammonia  to  be 
suitable  for  evaporation.  It  is  then  raised  to  the  upper  part  of 
the  sulphate-house,  where  the  still,  or  evai)orating  plant,  drives 
off  under  an  exhaust  the  superfluous  liquor.  The  exhaust  is, 
I  understand,  created  by  a  jet  of  water,  whereby  the  water  comes 
in  direct  contact  with  the  vapour  driven  off  from  the  vstill.  The 
resulting  liquor  is  conveyed  outside  to  a  small  tank  with  an  over- 
flow pipe  to  the  drainage  system,  but  the  bulk  of  the  liquid  is 
raised  to  the  top  of  the  sxilphate-house,  where  the  cooling  of  the 
liquid  takes  place.  It  then  enters  the  circulation  above  mentioned, 
not  as  fresh  liquid,  but  polluted  with  phenols  and  acid.  This, 
then,  was  found'  to  be  the  source  oi'  pollution  of  the  water  in  cir- 
culation, and  the  question  should  be  at  once  raised  whether  the 
present  method  of  condensing  the  vapour  could  not  be  obviated. 
If  this  is  practicable,  then  the  overflow  would  not  be  objectionable, 
and  to  that  extent  would  obviate  pollution. 

Water  going  to  waste. — As  the  gases  are  cooled  in  their  passage 
through  the  cooling  tower  they  lose  a  considei'able  quantity  of 
moisture,  whieh  flows  through  a  tank  at  the  base  of  the 
tower,  and  ultimately  to  the  drainage  system.  A  sample  of  this 
liquid  contained  285  parts  per  100,000  of  phenols,  and  o8'8  parts 
per  100,000  of  acid.  This  is  a  highly  poisonous  liquid,  and  is 
probably  the  chief  source  of  complaint. 

The  analytical  results  of  samples  will  be  found  in  Appendix 
I.,  page  107.  As  there  is  no  disused  mine  convenient  to  which  the 
liquor  could  be  conveyed,  and  as  the  gases  are  all  required  for  power 
purposes,  the  preventive  methods  in  use  at  other  works  are  not 
available. 

The  effect  of  this  pollution  on  the  North  Calder  Water  is 
shown  on  the  illustration  opposite  this  page.  The  surface  of  the 
water  is  covered  with  froth. 

Surface  drainage  from  works  where  ammonia  is  recovered  is 
liable  to  contain  a  small  quantity  of  phenols,  as  the  ground 
surface  becomes  more  or  less  polluted.  The  greatest  quantity  is  to 
be  found  at  those  works  where  spent  amnion i a cal  liquor  is 
evaporated  in  ordinary  steam  boilers,  but  in  most  cases  the 
})olhition  is  so  slight  as  not  to  warrant  any  special  precautionary 
measures. 
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I'aiku  Making. — The  extensive  works  known  as  the  Clyde 
Paper  Mills,  and  the  smaller  works  known  as  Kasttield  Paper 
Mills,  are  situated  within  Kutherglen  Drainaj;e  District,  where 
all  subjects  are  liable  to  drainage  and  sewage  puriHcatiou  assess- 
ment. The  effluents  from  these  works  will  be  received  into  an 
outfall  sewer  connected  with  the  Glasgow  south-side  sewage 
scheme,  and  will  be  further  considered  under  the  heading, 
"  Admission  of  Trade  Effluent  to  Public  Sewers."  The  two  other 
paper  mills  are  situated  on  the  upper  reaches  of  the  North  Calder 
\\  aler,  but  about  two  miles  apart,  and  are  known  (':i!(lereruix 
and  Molfat  Paper  Mills,  respectively. 

The  raw  materials  chiefly  employed  are  wood  pulp  an»l  rags. 
The  wood  pulp  requires  no  special  preparation,  whereas  the  rugs 
require  a  considerable  amount  of  treatment  in  making  them  into 
pulp.  In  the  manufacture  of  paper,  other  materials  are  added  to 
tlie  pulp,  such  as  alum,  clay,  and  dye  stull's.  In  the  preparation 
of  j)ulp  the  processes  which  give  rise  to  effluents  are  (1)  boiling  and 
washing,  {2)  breaking  and  bleaching,  aild  (3)  beating.  The  alkali 
waste  frcjm  the  boiling  and  washing  of  nigs  or  csjvarto  grass  is  treated 
in  an  evaporating  plant,  so  that  the  ettiuent  from  this  source  docs  not 
escape,  but  the  effluent  from  the  other  processes  di.scharges  to  settling 
ponds  and  is  liable  to  contain  a  considerable  ipiantity  of  suspended 
Solids,  as  well  as  colouring  matter  in  solution. 

These  suspended  solids  constitute  a  pollution  under  Part  III., 
but  by  some  it  is  considered  doubtful  whether  tlu'  tlissolved 
colouring  matter  also  constitutes  a  complaint  in  respect  that  the 
doHnition  clause  states  that  the  word  Polluting  "  shall  not  include 
innocuous  discolouration."  It  is  necessary  to  prove  that  the 
discolouration  is  of  a  noxious  character. 

The  means  adopted  for  obviating  pollution  consist  of  settling 
ponds.  At  ("aldercruix  these  have  a  capacity  of  l!t'.?.()t)0  gallons, 
and  an>  only  cleaned  out  at  considerable  intervals.  At  MoHat 
Mills  the  settling  tanks  have  only  a  total  capacity  of  about 
.■{."),()()()  jfdilons.  but  the  .solids  are  renmvcd  daily  to  sludge  pits, 
thence  into  lilter  presses,  where,  after  the  liquor  has  been  pressed 
from  the  sludge,  the  solids  recovered  are  stored,  and  the  material 
thus  collected  is  considered  of  sufficient  value  to  meet  a  consider- 
able portion  of  the  expense  of  working  the  purification  plant. 
There  is  also  at  these  works  a  filtering  area,  but  when  coloured 
paper  is  being  manufactured  the  effluent  is  sufficiently  coloured 
to  atiect  the  river  lor  many  miles,  and  is  sometimes  a  deep  red 
colour. 
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Calico  Printing. — This  industry  is  carried  on  by  one  firm  at 
the  Glen^owan  Print  Works  situated  on  the  uppermost  reaches 
of  the  North  Calder  Water.  The  trade  processes  are  numerous 
and  elaborate,  but  might  be  classified  as  bleaching,  printing,  and 
dyeing,  from  all  of  which  effluent  is  produced  liable  to  cause 
pollution.  The  dissolved  colouring  material  is  the  chief  cause  of 
complaint,  and  the  means  adopted  for  preventing  pollution  are 
briefly  as  follows :  — the  coloured  effluent  flows  into  brick-built 
tanks,  where  it  comes  in  contact  with  sulphate  of  alumina. 
Further  on  it  receives  the  waste  alkali  from  the  bleaching  house, 
and  then  passes  to  the  settling  ponds,  where  the  colouring  matter 
is  precipitated. 

The  liquid,  before  treatment,  is  of  a  deep  brownish-red  colour, 
turbid  and  opaque,  capable  of  absorbing  oxygen  to  the  extent  of 
12  parts  per  100,000,  whereas  after  treatment  the  colour  is 
yellowish  brown,  transparent,  and  slightly  turbid,  capable  of 
absorbing  oxygen  to  the  extent  of  1'4  parts  per  100,000.  These 
satisfactory  results,  however,  are  not  always  maintained.  The 
total  amount  of  waste  liquor  is  estimated  at  one-and-a-quarter 
million. gallons  daily,  but  half  of  this  does  not  require  treatment, 
as  it  is  simply  clear  water  from  cloth-washing. 

Turkey  Red  Dyeing. — There  is  only  one  work  where  this 
industry  is  carried  on,  situated  on  the  Clyde,  where  the  Parishes  of 
Rutherglen  and  Cambuslang  are  coterminous.  Trade  effluent  arises 
in  connection  with  washing  in  the  preparation  of  the  cloth  or  yarn, 
and  with  the  dyeing  of  these  materials  the  effluent  is  at  times  of  a 
bright  red  colour.  No  preventive  measures  have  been  adopted, 
but  as  these  works  are  situated  within  the  Rutherglen  drainage  area, 
they  will  be  liable  to  sewage  purification  assessment  in  connection 
with  the  Glasgow  south-side  sewage  scheme. 

Dyeing,  Bleaching,  and  Finishing. — There  are  three  works  where 
dyeing  is  associated  with  bleaching  and  finishing.  Two  of  these  are 
situated  in  drainage  areas  and  connected  to  public  sewers,  and  the 
other  is  situated  on  the  banks  of  the  Avon  near  Larkhall.  The 
effluent  from  this  work  consists  of  waste  liquor  from  the  bleaching- 
house,  and  of  coloured  liquor  from  the  dye-house.  The  former 
is  treated  in  a  settling  pond  from  which  the  supernatant 
liquid  is  drawn  off  automatically,  and  is  led  in  a  pipe  to  the 
mill-race.  The  latter  is  treated  with  sulphate  of  alumina  in 
precipitation  tanks,  the  outlet  from  which  is  controlled  by  a  valve. 
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This  liquor  is  only  discharged  at  intervals  by  means  nf  the  pipe 
above  referred  to,  so  that  it  also  finds  its  way  into  the  mill-race  in 
the  form  of  a  spray. 

Bleach iKG  axd  Finismivg.— There  are  two  ol  these  works.  One 
is  situated  in  the  liutherglen  Drainage  Area.  ;»nd"  will  be  connected 
to  the  outfall  sewer  of  the  Glasgow  Soutii-Side  Sewage  Scheme. 
The  other  is  situated  on  the  Clyde,  near  Carmyle.  The  trade 
effluent,  however,  from  this  work  consists  mainly  of  washings  from 
fini.shed  cloth,  and  has  not  been  found  to  be  of  a  iwlluling  character. 

Chemical  Works.— One  of  the  largest  chemical  industries  is 
situated  at  Shawfield,  and  carried  on  by  the  firm  of  J.  &  J. 
White,  of  which  the  late  Lord  Overtoun  was  senior  partner. 
By  a  recent  extension  of  burgh  boundaries,  these  works  are  now 
situated  in  the  Burgh  of  Rutherglen  and  will  be  connected  to  the 
outfall  sewer  of  the  Glasgow  South-Side  Sewage  Scheme.  Another 
chemical  work,  situated  on  the  Luggic  Water,  has  most  of  its 
buildings  within  the  County  of  Dumbarton,  but  the  means  of 
preventing  pollution  are  situated  in  the  County  of  Lanark,  near 
Cumbernauld.  The  Luggic  Water  is  the  mutual  Ixiundary  between 
Dumbarton  and  Lanarkshire.  The  trade  effluent  arisen  largely  in 
connection  with  the  making  of  chrome.  The  preventive  measun«8 
consist  of  a  settling  pond  and  filter.  The  final  effluent,  as  it  falls 
into  the  Luggie  Water,  is  found  to  contain  traces  of  eiiromium. 

Dl.sTlLLEUlES.— Of  these  there  ate  two.  One,  engaged  in  the 
manufacture  of  malt  whisky,  is  situated  in  the  Burgh  of  Wishaw,  and 
ha,s  for  many  years  been  connected  to  the  burgh  sewer  without  anv 
preliminary  treatment.  The  burgh  sewage  is  irrig:ited  on  grass  fieldis 
near  the  banks  of  the  Clyde.  The  other  is  engaged  in  tiie  manu- 
facture of  yeast  and  Patent-still  spirit  This  distillery  is  situated 
near  Garnkirk,  and  is  connected  by  means  of  a  long  outfall 
sewer  to  a  drainage  district,  thence  to  the  Gla.sgow  Sewage 
Works  situated  at  Dalmarnock.  Preliminary  treatment  on  an 
elaborate  scale  is  oarricd  out  at  the  ilistillery.  Tanks,  settling  ponds, 
sediment  house  with  drying  chamber,  and  lime  precipitation  are  all 
used  to  produce  an  effluent  complying  with  the  following  conditions 
stipulated  in  the  .-ign'ement  for  a  connection  to  the  sewer,  viz. : — 

The  rate  of  How  or  discharge  of  sewage  from  the  distillery  pipe 
into  the  District  Committee's  sewer  shall  not  at  any  time  exceed 
twenty  cubic  feet  per  minute. 

The  sewage  shall  be  freed  from  all  particles  of  matter  in  suspen- 
sion and  rendered  perfectly  liquid. 
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The  temperature  of  the  sewage  shall  not  exceed  one  hundred 
degrees  Fahrenheit. 

The  sewage  shall  be  freed  fi'om  acidity  and  rendered  innocuous 
to  sewage  germs. 

Admission  of  Tradi;  Effluents  to  Public  Sewers. — It  has 
been  the  practice  in  the  City  of  Glasgow,  in  Burghs,  and  in  the 
Drainage  Districts  of  this  County,  to  allow  most  trade  effluents  to  be 
connected  to  public  sewers,  and  to  consider  the  contents  of  such  sewers 
as  sewage.  Ammonia  works,  discharging  poisonous  spent  liquor; 
distilleries,  discharging  strong  pot-ale ;  and  other  works  with  effluent 
difficult  to  treat  separately,  are  among  the  industries  in  Glasgow 
connected  to  public  sewers.  The  sewage  conveyed  to  Dalmarnock 
Sewage  Work?,  the  first  purification  scheme  provided  by  the  City  of 
Glasgow,  consists  more  of  trade  refuse  than  domestic  sewage.  The 
restrictions  laid  down  in  connection  with  the  admission  of  trade 
effluents  to  sewers  in  Glasgow  are  as  follows : — 

Glasgow  Corporation  (Sewage,  &g.)  Act,  1898,  Section  30. — "It 
shall  not  be  lawful  for  any  person  to  send  or  permit  to  flow  or  pass  into 
any  sewers  of  the  Corporation  authorised  by  the  Acts  of  1891  and  1896 
and  this  Act,  or  into  any  sewers  or  drains  connecting  therewith,  any 
liquid  substance  or  matter  which  would  be  injurious  to  the  construction, 
maintenance,  use,  or  efficiency  of  such  sewers  or  of  any  sewage  works  of 
the  Corporation,  or  which  would  cause,  or  be  likely  to  cause,  silting  up, 
corrosion,  or  decay  of  tlie  materials  of  such  sewers  or  works,  or  to 
interfere  with  the  efficient  treatment  of  the  sewage  passing  ^through  such 
sewers  ;  and  every  person  offending  against  this  enactment  shall  for  every 
such  offence  be  liable,  on  summary  conviction  by  the  Sheriil,  to  a  penalty 
not  exceeding  ten  pounds,  and  a  further  penalty  not  exceeding  five  pounds 
for  every  day  during  which  the  offence  is  continued  after  conviction 
thereof." 

The  effluent  from  paper  mills  in  Rutherglen  Drainage  District 
was  analysed  and  experimented  with  in  order  to  determine  whether 
it  would  cause  silting  up  when  discharged  into  the  public  sewer.  As 
the  suspended  matter  from  a  portion  of  one  of  the  works  was  con- 
sidered dangerous,  arrangements  were  made  for  settling  the  suspended 
solids. 

Standards. — In  connection  with  trade  effluents,  this  important 
question  has  not  given  rise  to  any  serious  discussion. 

For  coal-dross  washings  30  grains  per  gallon  of  suspended  solids 
was  mentioned  some  years  ago. 

Spent  liquor,  as  presently  disposed  of,  is,  with  one  exception,  not 
allowed  to  enter  any  stream,  and  therefore  requires  no  standard. 

Coloured  discharges  from  paper  mills  and  print  works  are  the 
most  difficult  to  define  as  polluting  liquids. 
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Table  siiowini;  tiik  MiMNt;  and  MAXt'FAcruRiNo  Industries 

LIABLE   TO   CAUSE    POLLUTION,  THE   StHEAMS  AFFECTED, 

AM)  iiiE  Means  aix^pted  to  pkevent  Pollution. 
1. — Lead  Oub  Washing. 


Name  of  Work  and 
Owner. 

Situation,  Drainage 
OutfalL 

Means  of  Preventing 
I'ollutioD. 

Tjcadhills.  —  Leadhills 
Silver-Lead  Mining 
and  Smelting  Com- 
pany, Ltd., 

On  Glengonnar,  Lead- 
hills, 

Settling  ponds.  Water 
only  iiRe«l  once. 

2.— 

Coal  Wasbinq — Collikku;s. 

Name  of  Work  .mil  (Jwnor. 


Situation,  Drainage  Oiitfall. 


Musn  or  PMTBKTtSO 

PlU.I.lTloN  — 

Wlipn-  in  npcraiion 
indioMod  b;  an  aslrriak. 


A 1 1  a n  a li  a  w.  -  A 1 1  .i  !i  s  li  a  w 
Coal  Co., 

Allanton. —  Wni.  r>arr 
Son.s,  Lt<l., 

A  ucliengeicli.  —  Jas.  Nimmo 
ii  Co.,  Ltd  , 

Auchinlea.  -  An  eh  in  lea  Coal 

Co., 

Auclilochiin.  —  Auchloclian 
Coal  Co., 

r.arblues. — A.  it  .1.  Ander- 
son, 

Hanivkes. — Snnimerlco  I  ron 
Co',  Lt«l., 

Hedlay.  — Wm.  P.air.l     Co  , 
Lt.l., 


On  Cadznw  Piurn,  Hamil- 
ton Hurgli, 

On  Allanton  P.urn,  near 
Hamilton, 

On    Bathlin   Purn,  ni'.ir 
Cliry.-^ton, 

On  trilnitary  of  Tilloii 
P)Urn,  Omoa. 


Hum,  Coalbiirn, 
On  How  P.nrn,  H.irlliill, 


On  Spittal   Pvirn,  near 
Plantyre, 

On  Tributary  of  Luggie 
AVatcr.  near  Glenboig, 


Wator 

♦ 

♦ 

♦ 

« 

♦ 

♦ 

# 

♦ 

♦ 

♦ 

■» 

* 

35 


Xanie  of  Work  and  Owner. 

Situation,  Drainage  Outfall. 

Means  of  Preventing 
Pollution —  ^ 
Wliere  in  operation 
indicated  by  an  asterislc. 

Water 
reused. 

Siltlie- 
coveiy 
Tank. 

.Settling 
Ponds, 
&c. 

Beilfield.  —  Wm.    Ban-  & 
Sons,  Ltd., 

On  Coal  Burn,  Coalburn, 

* 

* 

Bent.  —  Bent  Coal  Co.,  Ltd., 

On  Cadzow  Burn.  Hamil- 
ton Burgh, 

* 

* 

* 

Blantyre    No.     1.  —  Wm. 
Dixon,  Ltd., 

On    Park    Burn,  High 
Blantyre, 

* 

* 

Bog.  —  Hamilton,  M'Culloch, 
&  Co.,  Ltd., 

On  Clyde,  near  Larkhall, 



* 

* 

Bogleshole.— Jas.  Dunlop  & 
Co.,  Ltd., 

On  Clyde,  near  Tollcross, 

* 

Bothwell     Castle.  —  Wm. 
Baird  &  Co.,  Ltd., 

On  Clyde,  Bothwell, 

* 

* 

* 

BothweU  Park.— Wm.Baird 
(k  Co.,  Ltd., 

On    Pow    Burn,  near 
Bothwell, 

* 

* 

* 

Broomfield. — James  Nimmo 
tfe  Co.,  Ltd., 

On  Dalserf  Burn,  Nether- 
burn, 

Broomside. — Wishaw  Coal 
Co.,  Ltd., 

On  Clyde,  Motherwell,  - 

— 

-X- 

Cadzow. — Cadzow  Coal  Co., 
Ltd., 

On  Cadzow  and  Meikle 
Burns,  Hamilton, 

* 

Camp. — Camp  Coal  Co., Ltd.. 

On  Clyde,  Motherwell,  - 

— 

— 

* 

Carfin. — Wm.  Dixon,  Ltd., 

On  South  Calder.  Carfin. 

* 

Chapel. — Chapel  Coal  Co., 
Ltd., 

On  Auchtcr  Water,  near 
INlorningside, 

* 

Conisillocl). — Archd.  Rus- 
.sell,  Ltd., 

On  Mill  Burn,  near  Lark- 
hall, 

* 

Craighead. — Wm.  Baird  it 
Co.,  Ltd,, 

On  Clyde,  Blantyre, 

Dalquhandy.  —  Waddell  ct 
Son, 

On  Coal  Burn,  Coalbnrn. 

* 

Darngavil. — Darngavil  Coal 
Co.,  Ltd., 

On  Cameron  Burn,  near 
Greengairs, 

c 
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• 

Situation,  Drainage  Outf&H. 

V'.  .           J  .  ntioo 
indicMcd  bjr  an  iMrmk. 

Water 

rpuied. 

1 

I*. 

.\C- 

Dechmont. — Arclul.  Russell, 
T  ti-1 

On    Light    Hum.  near 
N  p  w  ton 

• 

• 

« 

Dewshill.  —  Coltncss  Iron 

On   Burbauchlaw  lUirn, 
iiftar  Sht>tts 

« 



* 

Douglas.  —  Coltncss  Iron 
Co.,  Lt<f . 

On  Douglas  Water,  Pon- 
feigh, 

Luhri 
yet 

;  wnah 
n  oper 

!r  not 
ition. 

DouL'la-s    Park.  —  Wilsons 
and  Clyde  Coal  Co..  Ltd., 

On  Clyde,  near  Bellshili, 

* 

— 

« 

Drumbow. —  Darngiivil  Coal 
Co.,  Ltd., 

On  tributary  of  Black 
Loch,  near  Longrigg- 
enil 

• 

— 

♦ 

Earnock. — Jolin  Watson, 

On       Earnock  Burn, 
1  laniilton. 

« 

♦ 

* 

Easterhill.  — James  Dunlop, 

On  Clyde,  Tollcro.ss, 

• 

• 

Eddlcwood. — Joiin  Watson. 

T  trl 

OnCadzow  I'.urn.  H.mul- 
ton, 

* 

« 

• 

Femiegair. — Arch.  Russell. 

On  Clyde,  Ferniegair, 

* 

• 

« 

Fortrigg.  — Baton  Collieries, 

T  f  r> 

On  Almond.  nearShotts, 

* 

♦ 

Gatoside. — Flcmington  Coal 
r*.-.    T  *A 

\/0.,  IjlU., 

On  Gatcsido  r.urn.  Cam- 

Mil  Qlntl  (T 

♦ 

♦ 

Gilbertfield.— Uniteil  Col- 
lieries, Ltd., 

On    Light    F.nrn.  New- 
ton. 

* 

* 

♦ 

Glen  Cleland.  —  Kerr  and 
.Milohcll, 

On  South  Calder,  near 
Cleland, 

♦ 

* 

Grofuiield.  —  Arclid.  lUis- 
seil,  Ltd., 

On  Park   I'.urn.  Hamil- 
ton ISurjjh  (;irains  to 
sewace  works), 

* 

* 

♦ 

llallside.-— Jaa.    Dunlop  i 
Co.,  Ltd., 

On  Newton  Burn,  New- 
ton, 

♦ 

1  * 

♦ 
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Name  of  Work  anil  Owner. 

Situation.  Drainage  Outfall. 

Mbans  of  Pheventino 
Pollution —  ^ 
Where  in  operation 
indicated  by  an  asterisk. 

Water 
reused. 

SiltKe- 
coverv 
Tank. 

Settling 
Ponds, 
&c. 

Hartwoodhiil. — Shotts  Iron 
Co.,  Ltd., 

On     Ladyland  Burn, 
Hartwood, 

* 

* 

* 

Hassockri^g. — Coltness  Iron 
Co.,  Ltd., 

On  Almond,  near  Shotts, 

* 

* 

Hattonrigg  —  Summerleo 
Iron  Co..  Ltd., 

On  Shirrel  Burn,  Bells- 
hill, 

* 

* 

* 

HillhoiLseridge  — Baton  Col- 
lieries, Ltd., 

On  Currie  Burn,  Shotts, 

* 

Holytown. — James  Nimmo 
ck  Co.,  Ltd., 

On  Shirrel  Burn,  Holy- 
town. 

* 

* 

* 

Home  Farm.  —  Hamilton, 
M'Culloch,  A  Co.,  Ltd., 

On  Merryton  Burn,  near 
Larkhall, 

* 

* 

Kepplehill.  —  Kepplehill 
Collieries,  Ltd  , 

On  Blind  Burn.  Shotts, 

* 

» 

Kirkwood.  —  United  Col- 
lieries, Ltd., 

On  Luggie   Burn,  near 
Langloan, 

* 

* 

Law.  —  Wilsons  it  Clyde 
Coal  Co,,  Ltd., 

On  Garrion  Burn,  Law 
J  unction, 

* 

* 

Lochend. — Jas  Nimmo  d: 
Co.,  Ltd., 

On  tributary  of  Stirling 
shire  Avon  and  Black 
Loch,  near  Longrigg- 
end, 

* 

* 

Milnwood.  Coltness  Iron 
Co.,  Ltd., 

On  South  Calder,  Bells- 
hill, 

* 

* 

Monkland. — Jas.  Dunlop  & 
Co.,  Ltd.. 

On   Brown    Burn,  near 
Airdrie, 

* 

-y- 

* 

Nackerty.  —  United  Col- 
lieries, Ltd., 

On    Ravel    Burn,  near 
Tannochside, 

* 

* 

New  Orbiston. — Summerlee 
Iron  Co.,  Ltd., 

On  South  Calder.  Bells- 
hill, 

* 

* 

Newton  —  Jas.   Dunlop  ct 
Co.,  Ltd., 

On  Light  Burn,  Newton, 

* 
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Name  of  Work  ami  Owner.       Situation,  Drainage  Outfall. 


UuKi  OP  r>iravTiNc 

I'OLI  l-TI'-"«  - 

W  - 


nnir- 


J  _l 


North  Motherwell. — Merry   On  Clyde,  near  Mother  |  * 


it  Cuiiiiitrhanie.  Ltd 


woU. 


Parkhead. — WilsonsiC'lydc  ,  Un  Clyde,  near  ljt  ii.->iiiii,  |  * 
Coal  Co.,  Ltd., 


Polkemit.  —  United  Col- 
lieries, Ltd.  (situated  in 
Liidithgowsliiro), 


On  How  Burn,  Harthill,  ' 


Priory.     Wni.  Jiaird  A  Co.,    On  Clvdo.  Hlantyre, 
Ltd., 

Quarter. — United  Collieries,   On  T/iw  Quarter  Burn, 


Ltd., 

Rosehall. — Robert  Addie  it 
Sons,  Ltd., 

Ross. — Tho3.  Barr's  Trust, 

Royal    George.  —  Coltness 
Iron  Co ,  Ltd., 


Quarter, 

On  North  Calder.  mar 
Bellshill, 

On  Clyde,  Ferniegair,  - 

On  Auchter  Water,  near 
Newniains, 


Shawlicld.  —  Wil.sons       iV  ,  On  Uarrion*  Burn. 
Clyde  Coal  Co..  Ltd., 


Shotts  Iron  Works. — Shotte 
Iron  Co  ,  Ltd.. 

Stane. — KepplehillCoUierios, 
Ltd., 

Swinhill.  —  1  'arnu'avil     ( 'oal 
Co..  Ltd., 


.1  unction, 
On  South  Calder,  Shott.s 

On  Blind  Burn,  Shotts, 


On     Mill    Burn,  near 
I.-jrkhall, 


Southrigg.  —  rnilc<l     Col-  ^  On  How  Burn.  Harthill, 
lieries,  Ltd.,  i 


Tan  nochside. — Archd. 
Un.ssell.  Lt»l., 


On  North  •  aider.  Tan- 
n<K'hsidc. 


Viewpark.    IlolMTt    .\ddio   On  Pow  Burn.  I'dding- 
Ji  Son,  Ltd.,  ston, 

Westrigg.  —  United      Col-  j  On  Barbauchlaw  Burn, 
lieries,  Lt<l.,  Westcraigs, 

Wilsontown. — Wm.  Dixon,   On  Mouse,  Wilsontown, 
Ltd.. 
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MANUFACTURING. 

3. — Ammonia  Wokks. 


Name. 


Situation. 


Means  of  Preventing 
Pollution. 


Coal-gas  Works. 
Aii'drie  Burgh, 

Coatbridge  Burgh, 
Hamilton  Burgh, 
Motherwell  Burgh, 
Wishaw  Burgh, 

Uddingston  and  Both- 
well, 

Gas-liquor  Works. 
Coatbridge. — The  Gas 

Residual  Products 

Co.,  Ltd., 
Carfin, 


Shettleston, 

Blast-furnace  Iron 
^Vorks. 
Calder. — Wni.  Dixon, 
Ltd., 

Gartsherrie.  — Wilham 
Baird  ii  Co.,  Ltd  . 


Langloan.  —  Langloan 
Iron  and  Chemical 
Co.,  Ltd., 

Summerlee.  ^Summer- 
lee  Iron  Co.,  Ltd.. 


Wishaw.  —  Glasgow 
Iron  and  Steel  Co., 
Ltd., 

Carnbroe.  —  Merry  & 
Cuninghame,  Ltd. 

Clyde. — James  Dunlop 
k  Co.,  Ltd., 

Coltness.  —  Coltness 
Iron  Co.,  Ltd. 


On  South  Burn, 

On  North  Burn, 
On  Cadzow  Burn, 
On  South  Calder, 
On  Clyde, 

On    Myers    Burn,  in 
Drainage  District, 


On  South  Burn,  Coat- 
bridge Burgh, 

On  Shirrel  Burn,  Car- 
fin  Drainage  Dis- 
trict, 

On  Tollcross  Burn, 
Shettleston, 


On  North  Calder, 
Coatbridge  Burgh, 

On  Monkland  Canal 
and  Gartsherrie 
Burn,  Coatbridge 
Durgh, 

On  Luggie  Burn,  Coat- 
bridge Burgh, 

On  Monkland  Canal 
and  ■  Gartsherrie 
Burn,  Coatbridge 
Burgh. 

On  Whinney  Burn, 
Wishaw  Burgh, 

On     North  Calder, 

Carnbroe, 
On  Clyde,  Tollcross, 

On  Auchter  Water, 
Newmains, 


None.     Connected  to 
sewer. 

Evaporation  on  hot  coke. 
Do.  do. 
Do.  do. 
None.    Connected  to 
sewer. 

Evaporation  on  hot  coke. 


None. 


Disused  mine. 


Do. 


do. 


Disused  mine. 
Do.  do. 

Do.  do. 


Do. 


do. 


Evaporation     in  steam 
boilers. 


Do. 


do. 


do. 


Evaporation  in  special 
plant  and  steam  boilers. 

Cooling  and  reusing ; 
evaporation :  and  dis- 
used mine. 
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N.-vmo. 


Means  of  Pr«*entuig 
PoUutioo. 


Shotta.  —  Shotts  Iron 
Co.,  Ltd., 

shale-oil  Works. 
Tarbrax.    —  Tarbrax 
Oil  Co.,  Ltd., 

Coke  Ovens. 
Bedlay. — Wm.  Baird 
i  Co.,  Ltd., 

Wilsontown. —  William 
Dixoii,  Ltd. 

Gas  Producers. 
Mossend.  —Win.  Beard- 
more  «t  Co.,  Ltd., 


Caldorcruix.  Robert 
Craig  it  Sons,  Ltd., 


CI  vde.— Clyde 
Co.,  Ltd.. 


Paper 


Rtsl  field 
Dros., 


Stewart 


Moffat. — Robert  Craig 
«fe  vSons,  Lul., 


On     South  Calder, 
Sbotts, 


On  Greenfield  Burn 
and  North  Modwyn, 
Tarbrax, 

On  tributary  of  i.uggie 
Water,  near  Glen- 
boig, 

On  Mouse,  Wilson- 
town, 


On  Shirrel  Burn, 


\. — P.\PEB  MlLI^. 

On  Nortii  Calder,  Cal 
dercruix. 


« »n  Clyde,  Uutherglen 
nraiiiage  District, 


On  rlytle,  RulluTgleii 
Drainaw  District, 


On  North 
Clarkston, 


Calder, 


Evaporation     in  steam 
boilers. 


Evaporation  on  hot  spent 
shale. 


Disused  mine. 


Do.  do. 


Under  consideration 


Cau.stic  recovery  plant. 
Settling  ponds  forpaper 
eflluent.  Suj>ornat^ini 
liquid  sonietinie.s  very 
highly  coloured. 

Caustic  recovery  plant. 
Suspended  matter  in 
juiper  effluent  partly 
riHiovered.  Additional 
preventive  measure,'; 
i>eing  proviiicd,  and 
effluent  to  be  admitted 
to  sewer. 

None.  Under  considera- 
tion for  atlmission  to 

SCWtT. 

Special  plant  for  recovery 
of  suspended  matter, 
and  settling  ponds. 
Supernatant  liquid 
sometimes  very  highly 
coloured. 
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5. — Printing,  Dyeing,  Bleaching,  and  Finishing  Works. 


Name  of  Work  and 
Owner. 


Calico  Printing. 
Glengowaii. — John  Glen 
&,  Sons, 

l\irkey  Red  Dijeimj. 
Cambuslan?.  — T.  P. 
Miller  kGo., 

Bleaching  and  Dyeing. 

Avonbank.  —  D.  C. 
Miller  k  Co.,  Ltd., 

Govanroft.  —  W.  Man- 
son  A  Sons, 

Hogganfield. — Hoggan- 
field  Bleach  and 
Finishing  Co.,  Ltd., 

Bleaching  and  Finish- 
ing. 

Carmyle. — James  Park 

<k  Co, 
Clydebank.  —  Andrew 

Robertson    &  Son, 

Ltd., 


Shawfield. — J.    &  J. 
White, 


Tannoch. — Shand  Bros. 


Malt. 

Clydesdale.  —  Clydes- 
dale Distillery  Co., 
Ltd., 

Grain  and  Yeast. 
Gartloch. — J.  Calder  k 
Co.,  Ltd., 


Situation. 


On  North  Calder,  Cal- 
dercruix. 

On  Clyde,  Gambuslang, 


On  Avon,  Larkhall, 

On  Tollcross  Burn, 
ToUcross, 

On  Molendinar  Burn, 
Hogganfield,  within 
Barony  Drainage 
District, 

On  Clyde.  Carmyle, 

On  Clyde,  within 
Rutherglen  Drain- 
age District, 

6. — Chemical  Works. 

On  Clyde,  within 
Rutherglen  Burgh, 

On  Luggie  Water,  near 
Cumbernauld, 

7. — Distilleries. 

On  Clyde,  Wishaw 
Burgh, 


OnBathlinBurn,Garn- 
kirk, 


Means  of  Preventing 
Pollution. 


Precipitation  by  lime  and 
sulphate  of  alumina ; 
settling  ponds,  large 
area. 

In  Rutherglen  Drainage 
Area,  and  liable  for 
Glasgow  Purification 
Assessment. 

Precipitation  tanks  and 
settling  pond. 

Connection  to  sewer — 
Glasgow  Dalmarnock 
Sewage  Works. 

Do.  do.  do. 


No  polluting  effluent. 

To  be  connected  to  out- 
fall sewer,  Glasgow 
South-side  Sewage 
Scheme. 


To  be  connected  to  out- 
fall sewer,  Glasgow 
South-side  Sewage 
Scheme. 

Settling  pond  and  ash 
filters. 


Connection  to  sewer  and 
irrigation  fields. 


Settling  tanks  and  ponds 
and  connection  to  Bar- 
ony Drainage  District 
sewer  and  Glasgow 
Dalmarnock  Sewage 
Works. 
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111.— SEWAGE  POLLUTIONS. 


Tlio  lenn  sewage  does  not  imply  that  tin-  jHtlhuitms  umliT  this 
beading  do  not  contain  trade  refuse,  but  that  their  prevailing 
character  is  that  of  domestic  or  household  liquid  refuse.  The 
chief  sources  of  sewage  pollution  are  the  large  towns  and  populous 
places,  the  drainage  from  which  is  under  the  control  of  Local 
Autborities. 

Tiie  actual  occurrence  and  the  degree  of  pollution  will  depend 
mainly  upon  (1)  the  size  of  the  community;  (2)  the  means  adopted 
to  purify  the  sewage;  and  (3)  tbe  flow  of  water  in  the  stream 
affected.  Information  on  the  first  two  points  will  be  found  in  tbe 
table  and  the  text  which  follow.  The  sources  of  pollution  are 
numbered  on  tbe  map  placed  in  front,  and  by  referring  to  tbe 
corresponding  number  in  the  table  and  in  the  text  the  information 
indicated  can  be  obtained. 

The  construction  of  sewage  puriticati«>n  works  ha.s  either  been 
iindertaken  or  is  receiving  serious  consideration  by  most  Local 
Authorities.  It  is  desirable,  thereftire,  that  accurate  iniormation 
should  be  available  as  to  the  results  that  have  so  far  been  attained. 
With  that  object  in  view,  sampling  has  been  carried  out  and 
analyses  made  by  the  staff  dealing  with  rivers  pollution.  This 
has  involved  a  considerable  amount  of  labour  and  expense,  but 
the  details  of  all  the  results  obtaineil  have  been  at  once  made 
available  to  the  Local  Authorities  and  their  olHcials.  In  this 
report  the  UKirc  iiuporlant  analytical  (lata  will  be  found  in 
Appemlix  1.  Ii  will  l)i'  fnuntl  that  none  of  tbe  streams  dealt  with 
as  liable  to  pollution  by  sewage  are  utili.sed  as  sources  of  public 
water  supply.  Some  of  them,  however,  are  largely  used  for  trade 
piii|i(ises  and  the  watering  of  cattle. 
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Table  showing  the  Drainage  Districts,  Burgh  and  County  (arranged 
IN  Topical  Order),  the  Streams  affected,  and  the  means 

ADOPTED   TO    PREVENT   POLLUTION,  ETC. 


DRAINAGE  DISTRICTS. 


STREAMS  AFFECTED. 


Means  of  Preventing 

Pollution — 
Where  in  operation  in- 
dicated byan  Asterisk. 


Purification  Works. 


Filters. 


Nos. 

Burgh  and  County. 

Area. 

Popu- 
lation, 

Situation  of  Drainage  Outfall. 

Contact 

Contin- 
uous. 

■  ^ip 

1 

■  Biggar  Burgh, 

Acres. 
62 

1,400 

Biggar    Burn    and  Biggar 
Water  (2  Outfalls), 





•2 

Thankerton, 

150 

2S0 

3 

Carnwath,    -       -       -  - 

110 

918 

Carnwath  Burn.  - 

* 

— 

4 

Douglas,       -       -       .  . 

197 

1,400 

Douglas  Water  (2  Outfalls)  - 

* 

- 

5 

Crosslaw,     -       -       .  - 

513 

340 

Ponclair  Burn, 

— 

♦ 

6 

Lanark  Burgh, 

506 

5,746 

Clyde,  

* 

— 

/ 

Lesmahagow, 

261 

2,100 

Nethan  (3  Outfalls),  - 

— 

— 

— 

- 

8 

Carluke,      .       -       .  - 

470 

5,200 

Jock's  Burn  (Several  Outfalls), 

— 

9 

Law,    .       .       .       -  . 

2,180 

1,800 

Garrion  Burn  (Several  Out- 
laiis^,  .... 

* 

Wishaw  Biirgh, 

919 

23,048 

South  Calder  and  Clj'de  (2 
Outfalls), 

11 

Dalziel  and  Netherton, 

395 

1,540 

Clyde,  

» 

12 

Strathaven,  .... 

250 

4,685 

Powmillon  Burn,  - 

13 

Stonehouse,  -.  - 

103 

3,500 

Cander  Water  and  Avon, 

— 

— 

14 

Larkhall,     .       .       .  . 

559 

13,200 

Avon  and  Clyde,  - 

15 

Motherwell  Burgh — 

'        Coursington,  -       -  '\ 
South  Side,    -       -  j 

oD,  lob 

j"  South  Calder, 
Iciyde  (3  Outfalls), 

• 

— 

1  Haiuiltou  Burgh — 

West  End,    ■  \ 
East  End,     -  J 

1,332 

38,950 

j  Clyde,  .... 
(Cadzow  Burn  and  Clyde,  ■ 

* 

* 

17 

Clelaud  and  Omoa, 

64 

2,100 

TillonBurn,- 

18 

Bothwell,     -       .       .  . 

318 

2,200 

Clyde  (Several  Outfalls), 

Fallside. 

64 

1,200 

Pow  Burn,   -  - 

* 

Tra 

cks 

19 

Blantyrc — East,  - 

502 

13,000 

Clyde,  ..... 

Springwells, 

19 

795 

Park  Burn,  -       .       -  . 

■«■ 

20 

Aitkenhead  and  Tannochside, 

85 

3,805 

Clyde,  .       -       -       .  . 

+  Ground  acquired,  and  in  some  cases  outfall  sewers  constructed. 
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Mil-     r  I  'urmvTuio 

-  :.>K  — 

,  '  ruion  ID- 

1)KAINAI;K  DISTHlCrS.  STKEAM-  All  KClLl).  ■  ■'^'A««»t. 


PL-unoinoa  Woum. 


FUlen. 

N08. 

Burgh  aod  County. 

Arm. 

Pbpn- 
iBtion. 

fiituation  of  Draiiui^  OotCUL 

1 

i 

5 

c 

6 

.5  ^ 

c  c 

6  = 

'  a 

■  I 

21 

UddingHton, 

Acrw). 
374 

8,7W 

Clyde,  • 

• 

— t— 



'i? 

Cbapulliall — Kttsl, 

13 

1,000 

Shotts  Burn, 

• 

• 

— 

West, 

32 

1,000 

North  Calder, 

23 

Carlin,  

SO 

1,740 

•Shirrel  Burn, 

24 

New  Stevenston,  - 

68 

3,120 

Sliirrel  Burn, 

25 

Holytown, 

30 

2,000 

Shirrel  Burn, 

26 

Bollsliill  and  MuiwoikI, 

518 

13,000 

Shirrel  Burn. 

— t 

27 

Airdric  Burgh, 

1,049 

25,000 

North  and  iSouth  Burnn. 

'28 

C<)atbri<lge  IJurgli, 

1,S45 

43.7H> 

Nortli  and  South  Burns  and 
Luggie  Burn, 

29 

Uailliuiitoii,  .... 

22«) 

3,750 

North  Calder  (2  Outfalls).  - 

— 

— 

— 

-t 

30 

Mount  Vernon  (('nrniyle), 

752 

4,150 

North  Calder  and  Clyde, 

-t 

31 

Newton  an<l  Kleniiiigton, 

178 

4,70<l 

Light  Burn,  ■       .       ■  . 

• 

— 

— 

— 

32 

Canihuslang, 

668 

18,300 

Clyde  (3  Outfalls). 

— 

— 

33 

Shettleston  and  Tollcross, 

837 

14,600 

Clyde,  ..... 

— 

-t 

34 

Stcpps, 

'J.')l 

1,200 

(larnkirk  Burn  • 

• 

« 

35 

L«ntic. 

.•t7!> 

l,2(X) 

Kelvin, 

• 

36 

Kirkintilloch  Burgh, 

841 

11,000 

Kelvin, 

• 

37 

HishopbriggH, 

037 

3,0(H» 

BishophriggM  Hum, 

38 

Buiby,  • 

103 

567 

White  Cart. 

• 

39 

Kaat  Kilbridf, 

108 

1,930 

Kittoch  Water. 

• 

• 

40 

Carmunuock, 

94 

480 

Kittoch  Water, 

f  Ground  acquired,  and  in  8ome  cascH  outfall  sewers  constructed. 


The  forogoiiig  tablo  briofly  iiulicatos  (lio  metlinds  of  sowage 
purification  adopted,  but  detailed  note.s  will  now  be  given 
rog;inling  each  area.  Ilhustrations  of  .some  of  the  sewage  works 
and  streams  arc  also  given. 
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No.  1. — BiGGAR  BuKGH  (Area,  62  acres;  Population,  1,400). — 
There  are  two  sewer  outfalls,  which  convey  the  sewage  not  only 
from  all  houses  within  the  burgh,  but  also  from  several  houses 
immediately  outside  the  burgh,  situated  on  the  Station  Road. 
These  outfalls  discharge  into  small,  open,  settling  tanks,  the 
effluent  from  which  is  irrigated  on  suitable  land,  and  then  drains 
to  the  Biggar  Burn  and  Biggar  Water,  which  joins  the  River 
Tweed. 

The  west-end  outfall  conveys  about  three-fourths  of  the  sewage. 
It  also  receives  an  overflow  from  the  water  supply  service 
tank,  but  arrangements  will  be  provided  for  excluding  this  over- 
flow water  when  desired,  such,  for  example,  as  during  the  night 
when  the  flow  is  considerable.  All  the  road  surface  water  also 
enters  the  sewerage  system,  and  it  will  be  desirable  to  have  a 
storm  overflow  at  the  works  to  lessen  the  volume  of  sewage  to 
be  dealt  with  during  heavy  rainfall.  For  the  purification  of 
this  sewage  the  Commissioners  acquired  early  in  the  year  1900 
an  area  of  nearly  8|  acres  of  land,  extending  along  the  left 
bank  of  Biggar  Burn.  Two  settling  tanks  were  at  first 
provided,  but  a  third  has  been  added.  They  each  measure 
21  feet  by  9  feet  by  4  feet,  and  have  a  total  capacity  of 
about  14,000  gallons,  and  each  is  fitted  with  a  scum  board  at 
the  outlet.  The  sewage  is  irrigated  on  the  land  during  the  whole 
year. 

At  the  east-end  outfall  the  sewage  is  settled  in  two  tanks,  each 
measuring  15  feet  by  8  feet  by  4  feet,  and  having  a  total  capacity  of 
6,000  gallons.  The  effluent  is  irrigated  for  about  nine  months 
of  the  year  upon  meadow  land  on  Heavyside  Estate.  When  this 
land  is  being  cropped  the  sewage  is  diverted  on  to  about  3|  acres 
adjoining. 

The  tanks  are  cleaned  out  frequently  on  to  the  surface 
adjoining,  and  when  the  sludge  has  solidified  it  is  carted  away 
for  manurial  purposes. 

The  works  have  been  frequently  inspected,  and  sampling  of 
the  sewage  and  effluent  has  been  carried  out  from  time  to  time, 
especially  at  the  west  end.  The  last  sampling  took  place  on 
9th  Tune  last,  and  extended  over  a  period  of  ten  hours — 6.15  a.m. 
to  4  p.m.  There  was  no  rainfall  during  the  time  of  sampling, 
and  there  had  been  none  for  two  days  previously.  The  average 
hourly  flow  of  sewage  was  about  6,000  gallons.  The  analytical 
results  show  that  the  strength  of  the  sewage  gradually  increased 
up  to  aboiit  3  p.m.,  and  that  the  amount  of  purification  effected 
was  from  70  to  80  per  cent. 
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Nil.  2. — Tii.\XKEKTt>N  (Area,  150  jicres;  Population,  280\ — 
This  special  drainage  district  was  formed  iu  1902.  The  sewage 
is  couveycd  by  one  outfall  undernoath  the  railway  to  about 
3  acres  of  land  situated  to  the  east  of  Thankertou  Mill.  This 
land  drains  into  the  Glade  Burn,  which  joins  the  Clyde. 

No.  3. — Caknw.vth  lArca,  110  acres;  Population,  918). — This 
special  drainage  district  was  formed  in  1902,  but  the  sewerage 
and  sewage  purification  works  were  not  conipletctl  until  June, 
l!J()li.  When  all  the  old  draiu.s  have  been  connected  up,  the 
whole  of  the  sewage  will  be  conveyed  to  one  outfall  at  the 
purification  works  situated  on  the  right  bank  of  Carnwath  lJurn. 
These  works,  as  presently  constructed,  consist  of  a  covered 
sejitic  tank  and  one  continuous  filter.  The  tank  is  35  feet 
by  13  feet  by  o  feet,  having  a  capacity  of  about  14.000 
gallons.  lU'fore  entering  the  tank  the  sewage  passes  through 
a  grit  chamber,  0  feet  by  4  feet  by  4  feet.  The  filter 
consists  of  clinker,  held  by  ojien  stone  walls  on  a  concrete 
base.  The  size  of  the  uuiterial  is  about  3  inches,  and  is  not 
graded.  The  filter  is  3  feet  deep,  and  the  dimensions  give 
about  no  cubic  yards.  The  distribution  is  by  wooden  channels 
on  to  twenty-four  Sfoddarf  trays.  The  tank  has  not  yet 
been  cleaned  out,  altliough  it  is  known  to  contain  a  large 
quantity  of  sludge.  At  times  a  considerable  quantity  of  suspended 
material  has  come  over  with  the  tank  etHucnt,  and  interfered 
with  the  proper  working  of  the  filter.  It  has  been  suggested 
that  the  outfall  sewer  should  be  extended  further  down  the  stream 
fo  a  field  near  Lanipifs  Farm,  where  it  could  be  irrigateil,  and 
the  drainage  wouUI  (piickly  join  the  Kiver  Clyde.  Owing  to 
complaints  made  by  a  farmer  whose  fields  are  watered  by  Caru- 
wafh  Ihnn,  numerous  inspections  have  been  made  and  samples 
taken  lor  analyses. 

No  i. — Dou(iL.\s  (Area,  197  acres;  r«tpulation.  1.40<»). — This 
!i|)ccial  drainage  district  w;is  formed  in  1M91.  The  sewage  from  it 
is  conveyed  by  two  outfalls  into  the  Douglas  Water.  Two  inter- 
cepting cesspool  tanks  arc  provided,  one  on  each  outfall,  to  prevent 
.solid  sewage  matLer  entering  the  stream.  Owing  to  these  t,inks 
being  somewhat  small,  defective  in  construction,  and  not  cleaned 
out  regularly,  jiollution  occurs. 

No.  5. — CuosSLAW  (Area,  513  :vcres:  Population,  340). — This 
sp<3cial  drainage  district  was  formed  in  1893.    In  1908  a  portion  of 


RURGH  OF  LANARK  SEWAf.F  WORKS. 
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the  district  was  included  within  the  Burgh  of  Lanark.  The  sewage, 
however,  is  still  conveyed  to  farm  lands  adjoining  the  Ponclair  Burn, 
which  joins  the  Clyde. 

No.  6. — Lanark  Burgh  (Area,  506  acres ;  Population,  5,746). — 
There  are  two  sewer  outfalls,  which  convey  the  sewage  from  the  whole 
burgh  to  purification  works  situated  on  the  right  bank  of  the  River 
Clyde,  near  Kirkfieldbank.  The  works  were  completed  in  1905,  and 
discharge  the  effluent  into  the  River  Clyde.  They  comprise  two 
covered  tanks,  6  primary  filters,  3  secondary  filters,  and  2  storm- 
water  filters.  The  tanks  each  measure  90  feet  by  53  feet  by  7  feet, 
having  a  total  capacity  of  420,000  gallons,  which  equals  2<S 
hours'  dry-weather  flow.  In  each  tank  there  are  three  baffle  walls 
built  up  from  the  floor  to  about  1  foot  above  top  water  level.  The 
inlet  pipes  to  the  tanks  dip  about  1  foot  8  inches  below  water  level. 
Provision  is  made  for  collecting  the  deposit  in  the  tanks  in  a 
sludge  well  by  means  of  perforated  pipes  laid  along  the 
floor  of  the  tanks.  From  this  well  the  sludge  is  removed  by 
gravitation.  At  the  inlet  end  of  the  tanks  is  a  grit  chamber,  and  a 
detritus  trap  is  also  placed  on  each  sewer.  At  the  outlet  end  are 
two  measuring  chambers,  which  receive  the  tank  effluent,  each 
having  a  capacity  of  about  7,000  gallons.  With  a  normal  flow  they 
take  about  an  hour  to  fill  and  about  fifteen  minutes  to  discharge. 
This  discharge  is  controlled  by  mechanical  apparatus,  which  send  it 
to  each  of  the  six  primary  filters  in  turn. 

The  walls  of  the  filters  are  built  ol'  concrete,  and  the  filtering 
material  consists  of  clinker,  the  size  of  which  ranges  fi'om  2 
inches  to  i  inch.  The  six  primary  filters  are  each  54  feet  by 
54  feet  by  3  feet  6  inches  deep,  giving  2,268  cubic  yards ;  the  three 
secondary  filters  are  each  54  feet  by  45  feet  by  3  feet  deep,  giving 
810  cubic  yards.  The  total  cubic  contents  of  both  series  of  filters 
amount  to  3,078  cubic  yards.  Stated  in  relation  to  the  volume  of 
sewage,  there  is  one  cubic  yard  of  filter  material  to  137  gallons  daily 
dry-weather  flow.  The  two  storm-water  filters  are  each  58  feet  by 
45  feet.  The  distribution  is  by  slotted  fireclay  pipes  laid  near  the 
surface.  After  passing  through  the  primary  filters,  the  effluent 
passes  to  one  of  the  three  secondary  filters.  With  a  normal  flow, 
the  six  primary  filters  receive  about  twenty  fillings  of  tank  effluent 
in  twelve  hours,  or  fully  three  fillings  in  twelve  hours  for  each 
filter,  with  approximately  three  hours  rest  between  each  filling. 
The  filters  can  also  be  put  into  contact  by  operating  a  penstock 
valve,  but  as  this  involves  manual  labour,  the  contact  system  has  not 
been  employed.    The  storm-water  filters  have  not  been  used. 
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The  septic  tanks  have  not  been  cleaned  out.  The  measuring 
chambers  have  been  cleaned  out  once,  about  a  year  ago. 

In  August,  1905,  soon  after  the  works  came  into  operation, 
average  samples  were  taken  and  analysed,  the  average  purification 
effected  being  found  to  be  about  84  per  cent. 

On  7th  July  of  this  year  a  fifteen-niinuto  average  sampling  of 
crude  sewage,  tank  effluent,  and  filter  effluent  wa.s  also  cairied  out, 
commencing  at  7.30  a.m.,  and  ending  at  7.15  p.m.  During  this 
sampling  there  were  three  periods  of  rainfall.  Thus,  it  mined 
heavily  from  7.45  to  9.15  a.m.;  it  was  shower)-  from  10.30  to  11.15; 
and  from  about  4  o'clock  it  rained  heavily  until  5  o'clock.  Mcjisure- 
ments  of  the  How  were  taken.  These  show  that  the  dry-weather 
flow  was  at  the  rate  of  about  15,000  gallons  an  hour,  but  the  flow 
thiough  the  works  rose  for  a  short  time  to  about  40,000  gallons  jkt 
hour,  e.xclusive  of  what  escaped  by  the  storm  ovei-flows  direct  to  the 
river. 

The  analytical  results  show  th.it  the  strength  of  the  sewage 
was  greatest  between  11  a.m.  and  2  p  m.,  and  that  the  amount  of 
purification  effected  wiis  50  per  cent.  All  the  samples  showed 
a  considerable  quantity  of  suspended  matter. 

No.  7. — Le,sm.\h.\oow  (Area,  201  acres;  Popidati..n,  2.100). — 
This  special  drainage  district  was  formed  in  1S91.  The  sewage  is 
conveyed  to  the  River  Nethan  by  three  main  outfalls.  No  purifica- 
tion works  have  yet  been  provided,  but  the  effect  upon  the  stream  is 
not  serious.    The  provision  of  tanks,  at  lea.'^t..  is  desirable. 

No.  8. — Cauluke  (Area,  470  acres;  Population,  5.200).— This 
special  drainage  district  was  formed  in  1891.  There  arc  altogether 
nine  outfalls  from  this  district,  which  mostly  drain  to  Jock's  Burn, 
which  joins  the  Clyde.  The  main  outfall  discharges  on  to  about  20 
acres  of  land  to  the  west  of  the  Caledonian  Railway  Station.  The 
sewage  from  two  other  outfalls  on  the  north  of  the  district  is  con- 
veyed to  land  at  C;vstlehill  and  Whiteshaw,  where  it  is  irrigated. 
Six  outfalls  convey  sewage  direct  to  Jock's  Burn.  These  outfalls  are 
at  present  being  dealt  with  by  the  IolmI  c-oiniuittee,  and  an  irrigation 
scheme  has  been  suggested. 

No  9.— Law  (Area,  2,180  acres;*  Population,  1.800).— This 
district  wjis  formed  in  1894,  A  considerable  jiortion  of  the  .sewage  is 
conveyed  to  and  irrigated  on  farm  lands.  Recently  it  was  agi'eed  to 
extend  one  of  the  outfalls  underneath  the  Caledonian  Railway  on  to 


*  Co-oxtxinsivc  with  water  (iistricl,  Imt  only  (Ik;  y)opulous  part  provided  with  sewers. 
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the  side  of  the  Garrion  Burn,  where  ground  has  been  acquired,  on 
which  it  is  intended  to  erect  purification  works. 

No.  10. — WiSHAW  Burgh  (Area,  919  acres ;  Population,  23,048). 
— There  are  two  main  sewer  outfalls  fi'om  this  burgh.  One  is 
situated  at  Cambusnethan,  which  conveys  a  small  portion  of 
sewage  to  a  small  bum  which  joins  the  South  Calder  without 
purification ;  the  other  outfall,  which  was  reconstructed  in  1905 
at  considerable  cost,  conveys  the  remainder  of  the  sewage  to  the 
farm  lands  of  Carbarns,  about  two  miles  from  Wishaw,  on  the 
right  bank  of  the  Clyde,  where  irrigation  has  been  carried  on 
for  upwards  of  forty-eight  years.  The  farm  is  leased  by  the 
Commissioners  from  Lord  Belhaven  until  1913,  together  with  a 
large  field  on  the  estate  of  Cambusnethan.  At  the  present 
time  serious  pollution  affecting  the  Clyde  occurs,  and  the  results  of 
analyses  show  that  trade  liquid  refuse  interferes  with  the  purification 
of  the  sewage.  In  the  vicinity  of  the  lands  the  outfall  sewer  is 
provided  with  regulating  chambers,  from  which  the  sewage  is 
directed  to  various  fields  for  irrigation.  The  greater  portion  is 
carried  to  the  fields  around  the  farm  steading,  and,  after  irrigation,  it 
is  caught  up  by  agricultural  drains  and  open  channels  connected  with 
main  drains,  which  enter  a  large  settling  area.  This  area  is 
subdivided  by  transverse  embankments  with  openings,  which  convey 
the  sewage  to  the  outfall.  Four  filter  tracks,  measuring  150  feet  by 
2  feet  by  2  feet,  are  also  provided,  but  these  are  not  usually  in 
opei'ation. 

•The  area  of  the  lands  used  for  irrigation  extends  to  about 
160  acres,  or  about  7  acres  per  1,000  population. 

In  1903  the  Commissioners  obtained  a  Provisional  Order  for 
acquiring  land  and  the  construction  of  purification  works,  which  are 
under  consideration. 

No.  11. — Dalziel  and  Netherton  (Area,  395  acres  ;  Popidation, 
1,540). — This  special  drainage  district  was  formed  in  1901.  A 
portion  of  the  area  was  included  within  the  Burgh  of  Motherwell  by 
an  extension  of  the  burgh  boundaries  in  1908.  The  sewage  is  con- 
veyed to  purification  works  which  were  designed  for  the  requirements 
of  the  original  area.  The  works,  which  were  completed  in  1904,  are 
situated  at  Low  Muirhouse,  and  consist  of  a  covered  tank  and  20 
acres  of  irrigation  land,  which  drain  to  the  River  Clyde.  The 
tank  is  72  feet  by  16  feet  by  6  feet  6  inches,  having  a  capacity  of 
46,800  gallons,  which  gives  fully  24  hours'  estimated  dry-weather 
flow.  In  1907,  85  cubic  yards  of  sludge  were  cleaned  out  of  the 
tank,  and  again,  in  May  of  the  present  year,  107  cubic  yards. 
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No.  12.— Strathavex  (Area.  250  acres;  P..piilation,  4,685).— 
Thi.s  special  drainage  district  was  formed  in  1887.  The  whole  of  the 
sewage  is  conveyed  to  imrification  works  situated  on  the  left  bank 
of  the  Powniillon  Burn.  About  .SO  per  cent,  of  the  roa«l-8urfjico 
water  of  this  drainage  area  is  admitted  to  the  sewers.  The  works, 
which  were  completed  in  August,  1903,  consist  of  two  covered  thinks 
and  ten  contact  filtei-s.  The  tanks  nuiisure  100  fivl  by  15  feet  by 
6  feet  G  inches  and  100  foot  by  II  feet  by  G  feet  G  inches 
respectively,  giving  a  total  capacity  of  105.G00  g;Ulons,  equal 
to  about  «  hoiu-.s  dry-weathor  How.  Grit  chambers  are  provided 
at  the  inlet  end  of  the  tanks.  The  filters  consist  of  clinker, 
the  bottom  of  which  is  drained  by  perfonited  fireclay  pipes.  The 
size  of  the  material  is  graded  from  U-inch  to  ^-inch.  Eiich  filter 
IS  3  feet  9  inches  deep,  and  the  contents  amount  to  1,K00  cubic 
yai(is,  which  gives  one  cubic  yard  of  filtering  material  to  about 
ISO  gallons  daily  dry-weather  flow. 

The  distribution  is  by  wooden  troughs.  The  filling  and  emptying 
of  the  filters  is  controlled  by  Adams'  syphonic  gear.  Ejich  filter  is 
filled  in  50  minutes,  stands  full  for  30  minutes,  discharges  in 
50  minutes,  and  rests  70  minutes. 

The  tanks  were  cleaned  out  on  two  occasions,  viz.: — In  1905. 
when  180  cubic  yards  of  sludge  were  removed,  and  in  l!l()7.  wlion 
170  cubic  yiirds  of  sludge  were  removed. 

Storm  overriows  are  provided  at  the  works. 

A  special  average  sampling  took  place  on  17tli  August  last, 
over  a  period  of  twelve  hours,  from  8  a.m.  to  8  p.m.  The  dry- 
weather  flow  of  sewage,  as  measured,  was  18,484  gallons  per  hour. 
Of  tiiis  quantity.  12.825  gallons  per  hour  were  convoyed  to  the 
filters,  an<l  the  remainder  to  a  small  irrigation  meadow.  The 
maximum  flow  was  25,718  gallons  between  4  and  5  p.m.  This 
large  flow  was  due  to  washings  discharged  from  the  mechanical 
water  filters  owned  by  tli(>  Middle  Waixi  District  Committee,  and 
situated  at  Kedleeshill. 

The  analylical  results  show  that  the  sewage  was  strongest 
between  12  noon  and  4  p.m.,  an<l  that  the  average  amount  of 
purification  effected  was  51  per  cent. 

No.  13.— Stonemouse  (Area,  103  acres;  Popidation.  3,500;.— 
This  special  (liainage  district  was  formed  in  189S.  The  main  outfall 
is  to  the  Candor  Water,  which  joins  the  Avon.  No  purification 
woiks  have  yet  been  provided,  but  the  Drainage  Committee  are  at 
present  carrying  on  negotiations  for  ground  on  which  to  erect 
works. 
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No.  14. — Larkhall  (Area,  559  acres;  Population,  13,200). — This 
district  was  formed  in  1892.  There  are  three  outfalls,  two  to  the 
River  Avon  and  one  to  the  River  Clyde.  Until  recently  the  sewage 
draining  to  the  Avon  was  irrigated.  This  system  of  purification  has 
been  abandoned,  and  land  has  been  acquired  for  the  construction  of 
works.  'J'hese  works,  which  will  consist  of  septic  tanks  and  filters, 
will  be  situated  respectively  at  Braehead  and  High  Merryton,  and 
will  deal  with  the  sewage  from  rather  more  than  half  of  the  district. 
No  special  means  of  purification  have  yet  been  adopted  for  the 
sewage  outfall  to  the  River  Clyde. 

No.  15. — Motherwell  Burgh  (Area,  1,324  acres;  Population, 
35,136). — The  sewage  from  this  burgh  is  conveyed,  on  the  north  side 
of  the  town  to  the  South  Calder,  and  on  the  south  side  by  three  outfall 
streams  to  the  River  Clyde.  Purification  works  dealing  with  almost 
the  whole  of  the  sewage  on  the  north  side  have  been  provided.  They 
are  situated  on  the  right  bank  of  the  South  Calder  at  Coursington, 
and  were  completed  and  brought  into  opei'ation  in  1908.  The  area 
draining  to  them  is  550  acres,  and  the  population  12,000,  or  about 
one-third  of  the  total  population  of  the  burgh. 

The  works  consist  of  two  covered  tanks,  one  dosing  chamber,  and 
four  continuous  filters.  The  tanks  are  each  150  feet  by  32  feet  by 
13  feet,  having  a  total  capacity  of  548,000  gallons,  which  is  equal  to 
twenty-four  hours'  dry- weather  flow.  At  the  inlet  end  of  the  tanks 
are  two  grit  chambers,  each  20  feet  by  10  feet  by  10  feet,  and  a  pump 
well,  10  feet  by  10  feet  by  15  feet.  The  sludge  in  the  tanks  and  the 
grit  chambers  can  be  discharged  into  the  pump  well,  but  only  that 
from  the  grit  chambers  is  frequently  removed.  At  the  outlet  end  of 
the  tanks  is  a  baffle  chamber,  from  which  the  sewage  passes  into  the 
dosing  chamber.  This  chamber  is  octagonal  in  shape,  measures  32  feet 
inside,  and  is  situated  in  the  centre  of  the  four  filters.  It  is  provided 
with  a  self-acting  sjrphon,  which  discharges  continuously  to  the  filters. 

The" filters  are  circular  in  shape,  and  the  material  is  steel  slag  held 
•  by  open  slag  walls  on  a  concrete  floor,  which  has  a  declivity  from  the 
centre  to  the  outlet  channel.  The  size  of  the  filter  material  is 
graded  from  above  downwards,  as  follows : — 

Filter  Material. 


Depth.  Size. 

12  inches  fths. 

6     „  1  inch. 

3  feet.  2  to  4  inches. 

9  inches.  Rough  slag,  say,  9  inchea. 
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The  average  depth  of  the  filters  is  5  feet  and  their  diameter  1 20  feet, 
giving  a  total  cubic  area  of  7,867  cubic  yards,  which  allows  one  cubic 
yard  of  material  to  74  gallons  per  day  of  dr>  -\voather  flow. 

The  distribution  is  by  Adams'  Patent  '  Cresset "  Revolving 
Sprinklers,  controlled  by  hejid  of  water  from  the  dosing  chamber. 
All  four  filters,  or  any  number  of  theni,  can  be  »vorke<l  at  one 
time,  there  being  check  valves  on  the  outlet  pipes  inUi  which  the 
syphon  discharges.  J'he  rate  of  flow  on  to  the  filters  depentls  upon 
the  variations  in  the  head  of  water. 

A  special  average  sjimpling  took  place  on  20th  April  hist  over  a 
period  of  twelve  hours,  from  8  a.m.  to  8  p.m.  There  was  no  rainfall 
during  the  time  of  sami)Iing.  The  dry-weather  flow  was  therefore 
mejusured,  and  found  to  be  about  24,000  gallons  per  hour.  i'he 
analytical  results  show  that  the  strength  of  the  sewage  was  grentest 
between  1  and  2  p.m.,  and  that  the  amount  of  purification  eCFected 
was  on  an  average  73  per  cent. 

The  analyses  also  show  that  samples  taken  between  11  and  12 
noon  contained  trade  effluent,  which  comes  ftt)m  the  sulphate  of 
ammonia  plant  of  the  Burgh  Gas-works. 

The  purification  works  were  at  fii-st  worked  for  some  time  on  trial, 
during  which  it  was  found  that  the  drainage  of  a  large  steel  work  was 
silting  up  the  tanks.  Both  tanks  were  therefore  cleaned  out.  when 
about  179  cubic  yanls  of  wet  sludge  were  remove^l.  This  .slutlgc 
contained  a  considerable  amount  of  steel  dust.  Preventive  measures 
were  subsequently  provideil  at  the  steel  works. 

Purification  works  for  the  sewage  from  the  south  side  of  the 
burgh  are  to  be  provided  shortly. 

No.  It).— H.\ MILTON  (Area,  1,332  acres;  Population,  .38.950).— 
The  sewage  from  this  burgh  drains  by  two  main  outfalls  to  the 
River  Clyde.  The  upper  or  east-end  outfall  is  by  the  Ciuizow  Bum, 
without  purifiaition,  and  the  lower  or  west-end  outfall  is  by  a  .sewer 
discharging  at  the  Park  Bum  below  Bothwell  Bridge.  The  latter 
outfall  conveys  the  sewage  effluent  frx>m  the  purification  works  • 
which  <leal  with  the  sewage  from  the  west-end  of  the  burgh, 
including  Greenfield  and  Bumbank.  The  Greenfield  sewer  conveys 
pit  water  from  Greenfield  Collier}',  as  well  as  other  liquid 
trade  refuse.  The  works  were  completed  in  1906,  and  are 
situated  on  ground  immediately  adjoining  the  public  park.  They 
have  been  designed  to  serve  a  population  of  15.000.  The  works 
consist  of  6  covered  tanks  aiid  20  conUict  filters,  arranged  in  five  sets 
of  four  each.  The  tanks  each  measure  98  feet  6  inches  by  18  feet 
by  7  feet,  having  a  capacity  of  463.050  gallons,  or  fully  14  hours'  dry- 
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weather  flow.  At  the  inlet  end  of  the  tanks  there  are  three  grit 
chambers,  each  10  feet  by  5  feet  by  3  feet.  From  these  chambers  a 
feeding  channel  leads  off  to  the  septic  tanks,  any  one  of  which  can  be 
shut  off  when  desired.  Slotted  east-iron  pipes,  laid  horizontally 
across  the  width  of  the  tanks,  deliver  the  tank  effluent  into  the  main 
channel  leading  to  the  filters. 

The  filters  consist  of  steel  slag,  broken  to  gauge  and  freed  from 
dust,  and  they  are  drained  by  agricultural  drain  pipes.  The  filters 
are  each  34  feet  by  27  feet  by  6  feet  deep,  giving  a  total  cubic 
content  of  4,080  cubic  yards,  which  equals  one  cubic  yard  of  filtering 
material  to  178  gallons  daily  diy- weather  flow.  The  distribution  is  by 
stoneware  channels,  and  is  controlled  by  automatic  gearing  of  the 
Septic  Tank  Company's  central  basin  type.  This  apparatus  dis- 
tributes the  effluent  over  each  filter  in  turn,  allowing  regular  periods 
for  filling,  remaining  in  contact,  discharging,  and  resting. 

A  special  average  sampling  took  place  on  23rd  March  last, 
extending  over  a  period  of  twelve  hours  fi-om  8  a.m.  to  8  p.m.  There 
was  no  rainfall  on  the  day  of  sampling,  and  the  dry-weather  flow  as 
measured  was  377,570  gallons,  or  an  average  hourly  flow  of  31,458 
gallons.  The  analytical  results  show  that  the  strength  of  the  sewage 
gradually  increased  till  1  p.m.,  and  that  the  purification  effected  was 
70  per  cent. 

The  question  of  providing  a  suitable  site  for  works  to  deal  with 
the  sewage  discharging  to  the  Clyde  by  the  Cadzow  Burn  is,  after 
long  negotiation,  nearing  solution — a  probable  site  for  purification 
works  being  at  Smithycroft,  on  the  ducal  estate  and  to  the  south- 
east of  the  bursfh. 

No.  17.  —  Cleland  and  Omoa  (Area,  64  acres;  Population, 
2,100). — This  special  drainage  district  was  formed  in  1900.  The 
sewage  from  it  is  conveyed  to  purification  works  situated  on  the 
Tillon  Burn,  a  tributary  of  the  South  Calder.  The  works,  which 
were  completed  in  1902,  consist  of  a  covered  tank  and  5  contact 
filters.  The  tank  measures  53  feet  by  15  feet  by  6  feet  6  inches, 
having  a  capacity  of  32,250  gallons,  equal  to  twelve  hours'  dry- 
weather  flow.  A  small  grit  chamber  is  provided  at  the  inlet  end  of 
the  tank,  and  at  the  outlet  end  there  is  a  settling  well. 

The  filters  consist  of  clinker,  and  are  drained  by  perforated  fire- 
clay pipes.  The  size  of  the  material  ranges  fi-om  2i  inches  to  ^  inch ; 
the  bottom  12-inch  is  broken  to  pass  through  a  2  i- inch  ring,  and  be 
retained  on  li-inch  ring;  the  remainder  is  broken  to  pass  through  a 
IJ-inch  mesh,  and  be  retained  on  |-inch  mesh.  The  filters  are 
3  feet  9  inches  deep,  and  the  contents  amount  to  320  cubic  yards, 
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which  equals  one  cubic  yartl  of  filter  material  to  200  gallons  daily 
dr}'-weather  flow.  The  distribution  is  by  wooden  troughs,  and  is 
controlled  by  Adams'  patent  syphonic  gear. 

In  1905  a  special  9-hours'  s;impling  took  place,  and  the  analytical 
results  showed  that  the  purification  then  effected  amounte<l,  on  an 
average,  to  .S2  per  cent.  Since  that  tKcasion,  alterations  have  been 
made  in  the  tank,  which  is  now  sub-diviiled  near  the  outlet  by  a  wall 
built  up  fi"om  the  floor  to  within  3  inches  of  the  water  level.  There 
are  also  two  baffle  boards  to  arrest  black  humus  which  discharges 
with  the  tank  effluent.  The  filter  material  at  first  cunsistetl  of 
engine  ashes,  but  these  were  replaced  by  destructor  clinker  a  year  ago. 

The  tank  was  cleaned  out  on  two  t)ccasions — in  1900,  when  73 
cubic  yards  of  sludge  were  removed,  and  a^.iiii  in  190K.  when  6() 
cubic  yards  were  removed. 

No.  18. — BoTHWELL  (Area,  382  acres  ;  Population,  3,400). — This 
district  was  formed  in  1H()8,  and  wi\s  enlargtjd  in  1899.  There  are 
altogether  five  outfalls.  One  of  these  is  connectetl  with  the 
Uddingston  District  outfall,  which  discharges  through  a  septic 
tank  to  the  Clyde  at  Haughhead  Bridge.  Another  outfall  conve3-8 
a  portion  of  the  sewage  to  puriiicaiion  W(»rks  on  the  Pow  Bum 
at  Fallside.  The  other  three  outfalls  discharge  directly  into  the 
River  Clyde,  but  the  quantity  of  sewage  from  these  is  not  g^reat. 
The  purification  works  at  Fallside  deal  with  an  area  of  64  acres,  and 
the  population,  estimated  at  1,200,  includes  a  large  institution — 
Kirklands  Asylum.  The  sewage  works  were  completed  in  1904,  and 
consist  of  a  covered  tank  and  filter  tracks.  The  tank  measures 
53  feet  by  15  feet  by  6  feet  3  inches,  having  a  capacity  of  31,450 
gallons,  equal  to  1!>  hours'  diy-weather  flow.  There  is  a  grit  chamber 
at  the  inlet  end  of  the  tank,  and  settling  well  at  outlet.  The  tank 
ettluent  is  irrigated  on  win<ling  clinker  tracks,  in  which  the  size  of 
the  clinker  ranges  from  3  inches  to  8  inches. 

Average  samples  of  crude  sewage,  tank  ettluent,  and  filter  track 
crtluent  were  taken  in  September,  1905,  when  the  average  purifieation 
eff"ected,  comparing  the  crude  sewage  with  the  filter  effluent,  amounted 
to  about  52  per  cent.  In  Jun<>,  190().  further  average  samples  were 
taken,  in  two  series,  to  determine  what  extent  of  purification  the 
filter  tracks  accomplished.  Comparing  the  tank  effluent  with  the 
filter  effluent,  the  purification  effected  was  found  to  amount  to  about 
18  per  cent. 

No.  19. — Bl.vntyre  (Area,  521  acres;  Population,  13,795). — 
This  special  drainage  district  was  formed  in  1875,  was  enlarged 
in  1898,  and  again  in  1900.    For  the  purposes  of  sewage  purifica- 
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tioii  the  district  lias  two  diaiuage  areas  one  large  area  on  the 
west  side,  which  drains  to  the  Clyde ;  and  a  small  area  on  the 
east  side — Springwells — the  outfall  of  which  is  to  the  Park  Burn. 
For  the  former  area  the  outlet  sewer  has  been  laid  to  a  site  at 
the  Old  Blantyre  Mills,  where  ground  has  been  acquired  on  which 
works  will  be  erected.  The  Springwells  area  is  drained  to  works 
of  that  name,  situated  on  the  Park  Burn.  The  area  drained  is 
19  acres,  and  the  population  795.  The  works  were  completed 
in  1906,  and  consist  of  a  grit  chamber,  covered  tank,  and  two 
continuous  filters.  The  tank  measures  25  feet  by  12  feet  by 
8  feet,  and  has  a  capacity  of  15,200  gallons,  equal  to  about  eight 
hours'  dry-weather  flow,  and  is  provided  with  a  large  shallow 
outlet  well,  of  5,000  gallons  capacity,  which  is  fitted  with  scum 
walls  for  intercepting  flocculent  matter  and  humus  discharged 
from  the  tank. 

The  filters  consist  of  clinker,  broken  to  pass  through  a  3-inch 
ring  and  to  be  retained  on  a  2-inch  ring.  They  are  4  feet  deep, 
with  open  sides,  a  surface  area  of  90  square  yards,  and  a  total 
content  of  110  cubic  yards,  which  equals  1  cubic  yard  of 
filtering  material  to  455  gallons  daily  dry-weather  flow.  The 
effluent  from  the  tank  is  distributed  over  the  filters  by  means  of 
Stoddart  trays.  It  should  be  mentioned  that  the  sewage  flow 
is  considerably  augmented  by  a  discharge  from  an  aerated  water 
works,  and  also  by  a  large  amount  of  surface  and  subsoil  water 
coming  from  drains  connected  to  the  old  sewerage  system.  To 
prevent  solids  (sulphate  of  lime)  entering  the  drain  from  the 
aerated  water  works,  a  settling  tank  was  constructed  by  the  firm, 
and  requires  frequent  cleaning  out.  The  septic  tank  was  emptied 
in  1906,  when  about  28  cubic  yards  of  sludge  were  removed;  again  in 
1908,  when  about  30  cubic  yards  were  removed ;  and  also  in  the 
present  year,  when  about  40  cubic  yards  of  sludge  were  removed. 
The  works  are  looked  after  by  the  drainage  attendant,  who 
attends  to  the  sewerage  system  in  the  whole  Blantyre  Drainage 
District.  Average  samples  of  crude  sewage  tank  effluent  and 
filter  effluent  were  taken  and  analysed  in  February,  and  again 
in  April,  1906,  when  the  average  purification  elfected  was  found 
to  amount  on  each  occasion  to  69  per  cent.  A  special  average 
sampling  was  also  carried  out  on  25th  and  26th  March,  1907. 
This  sampling  was  continued  over  a  period  of  twenty-four  hours, 
from  9  p.m.  on  25th  to  9  p.m.  on  26th.  There  was  no  rainfall, 
and  the  average  dry-weather  flow  of  sewage  was  2,260  gallons 
per  hour. 

The  character  of  the  sewage  varied  greatly  from  hour  to  hour 
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during?  tho  day;  but  from  midnipht  to  0  a.m.  the  sewape  strenpth 
scarcely  varied,  and  was  unit'ormh-  weak.  Special  attention  is 
directed  to  the  fact  that  from  7  p.m.  to  7  a.m.  the  quality  of  the 
tank  effluent  was  very  much  stronger  than  that  of  the  crude 
sewage.  The  analytical  results  show  that  the  amount  of  purilica- 
tion  effected  was  56  per  cent. 

No.  20. — AiTKEMiKAi)  ANU  Ta.n.nochside  (Arcu.  85  acres: 
Population,  3,805). — This  special  drainage  district  was  formed 
in  1898.  The  whole  of  the  sewage  is  connected  to  the  main 
outfall  sewer  for  the  L'ddingston  Special  Drainage  District,  which 
discharges  to  the  River  Clyde  near  Haughhead. 

No.  21.— UddiN'OSTON  (Area,  374  acres;  Population,  8,700).— 
This  special  drainage  district  was  formed  a**  fur  back  as  1868, 
extended  in  1897,  and  again  in  1901.  The  sewage  is  conveyed  by 
two  outfall.s  to  the  Clyde.  The  main  outfall  .sewer  also  conveys  the 
whole  sewage  from  Aitkcnhead  and  Taunochside  District,  as  well  as 
sewage  from  a  small  portion  of  Bothwell  District.  This  outfall 
discharges  into  the  Clyde  near  Haughhead  Bridge,  bi-low  U<ldingston. 
Formerly  a  portion  of  the  sewage  conveyed  by  this  oulfall  from 
Uddingston  and  Bothwell  was  discharged  into  the  Pow  Bum.  where 
works,  which  were  brought  into  openition  in  1899,  are  situated. 
These  were  the  firat  sewage  purification  works  provided  bv  the 
Middle  Ward  District  Committee.  Recently  they  have  been 
abandoned,  with  tho  exception  of  the  tank.  This  h.as  been  brought 
about  by  tlu'  l.ugo  incrciise  of  sewage  flow  to  the  works  compired 
with  the  period  in  which  they  were  erected.  It  is  intended  that  new 
works  will  be  erected  in  the  vicinity  of  the  outfall  at  Haughhead 
Bridge.  For  a  de.scription  of  the  old  works  reference  may  be  nuule  to 
the  First  Report  on  Rivers  Pollution  Prevention,  issued  in  1903. 
There  it  will  be  found  that  the  tank  which  is  still  in  operation 
measures  80  feet  by  20  feet  by  5  feet  6  inches  at  the  inlet  end,  4  feet 
6  inches  at  the  outlet  end,  and  its  capacity  47,600  gallons,  which  is 
e(iual  to  about  six  hotii-s  of  the  present  diy-weather  flow. 

On  four  occasions  sludge  has  been  cleaned  out  of  the  tank.  The 
amount  of  sludge  removed  on  each  occasion  was  as  follows; — In  May, 
1902,  l.'SO cubic  yanls  ;  December.  1903.  KiO  cubic  yaixls;  in  Januar}', 
1906,  220  cubic  yanls;  and  in  September,  1907,  150  cubic  yards. 

A  special  .sampling  was  carried  out  on  the  27th  and  28th 
February,  1907.  On  this  occasion  the  filters  were  in  operation,  and 
average  hourly  samples  over  a  period  of  twenty-four  hours  of  crude 
sewage,  tank  cfflugut,  and  filter  effluent  were  taken.  The  character  of 
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the  sewage  during  the  day  was  found  to  be  three  times  stronger  than 
that  of  the  night.  It  was  also  found  that  the  gi'eater  portion  of  the 
solids  present  in  the  sewage  was  retained  in  the  tank.  The  analytical 
result  showed  that  the  average  percentage  of  purification  effected 
by  the  filters  during  the  night  was  36  per  cent.,  and  during  the  day 
54  per  cent. 

No  22. — Chapelhall  (Area,  45  acres;  Population,  2,000). — 
This  special  drainage  district  was  formed  prior  to  1890.  The  sewage 
is  discharged  by  two  outfalls — one  on  the  west  side  to  the  North 
Calder,  and  one  on  the  east  to  the  Shotts  Burn,  a  tributary  of 
the  North  Calder.  Purification  works  for  the  western  outfall  are 
under  consideration.  For  the  eastern  outfall,  which  drains  an 
area  of  13  acres  and  a  population  of  1,000,  purification  works 
are  in  course  of  completion.  These  comprise  a  tank,  settling 
chamber,  dosing  tank,  and  two  continuous  filters.  The  tank 
is  40  feet  by  15  feet  by  7  feet,  with  a  capacity  of  26,250 
or  twenty-four  hours'  estimated  dry-weather  flow.  At  the 
inlet  end  of  the  tank  a  grit  chamber  is  provided.  The 
settling  chamber  at  the  outlet  end  has  a  capacity  of  1,475 
gallons,  and  is  intended  to  intercept  flocculent  matter.  From 
the  settling  chamber  the  effluent  will  pass  into  the  dosing 
tank  which  controls  the  flow  to  the  filters.  Provision  is  made 
for  passing  the  tank  effluent  direct  to  the  dosing  tank. 

The  filters  are  circular,  and  consist  of  clinker,  drained  at  the 
bottom  by  perforated  drainage  tiles.  The  size  of  the  material 
ranges  from  6  inches  to  1^  inches.  The  bottom  6  inches  is  broken 
to  pass  a  6- inch  ring  and  be  retained  on  a  4-inch  ring ;  the  top 

4  inches  is  broken  to  pass  through  a  2-inch  ring  and  be  retained 
on  a  1^-inch  ring ;  and  the  remainder  is  broken  to  pass  a  3-inch 
ring  and  be  retained  on  2  inches.     The  depth  of  the  filters  is 

5  feet,  and  the  dimensions  give  a  cubic  contents  of  350  cubic  yards, 
which  equals  1  cubic  yard  of  filter  material  to  61  gallons  daily 
dry-weather  flow.  Should  the  filters  be  worked  alternately,  then 
the  rate  of  flow  per  cubic  yard  of  filtering  material  would  be  150 
gallons  per  day. 

The  distribution  is  by  Adams'  rotary  or  revolving  sprinklers, 
controlled  by  head  of  water.  The  channel  receiving  the  filter 
effluent  is  provided  with  sumps  to  intercept  suspended  matter. 

Sludge  pits  or  wells  are  also  provided,  into  which  the  various 
tanks  can  be  cleaned  out. 
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ho.  23.— Caefi.n-  (Area,  59  acres;  Population,  l,74Uj.— This 
^'strict  was  formed  in  1905,  since  which  a  portion  of  the  area, 
known  as  Cleekhimin,  was  included  within  the  extension  of  the 
Burgh  of  Motherwell  in  1907.  There  are  two  outfalls— one  from 
houses  on  the  south  side  of  the  district,  which  discharges  into  the 
South  Calder;  and  one  on  the  north  side,  discharging  to  the 
Shirrel  Burn.  For  the  sewage  from  the  south  side,  arrange- 
ment has  been  made  with  the  Burgh  of  Motherwell  for  receiving 
it  into  their  sewers  and  purifying  it  at  their  purification  works 
at  Coursington.  The  sewage  from  the  northmost  ]>art  of  the 
district  (that  is  Carfin)  is  conveyed  to  land  near  Hattonhill,  where 
it  is  irrigated.  The  land  extends  to  one  and  a-half  acres,  and 
drains  to  the  Shirrel  Burn.  A  grit  tank  is  provided,  and  measure- 
ments have  been  taken  of  the  actual  How  of  sewage.  A  septic 
tank  is  at  present  being  designed  by  the  District  Engineer. 
Within  the  district  there  is  a  gas-liquor  work,  but  the  trade 
effluent  from  it  is  disposed  of  in  a  disused  mine. 

Xo.  24. — New  Stevexston  (Area,  68  acres;  Population, 
3,120). — This  district  was  formed  in  1899.  The  sewage  is  con- 
veyed direct  to  the  Shirrel  Burn  without  purification. 

No.  25.— HoLTTOWN  (Area,  30  acres;  Population,  2,000).— 
This  district  was  formed  in  1898,  and  is  adjacent  to  New 
Stevenstoii.  There  is  one  outfall,  which  discharges  into  the 
Shirrel  Burn  opposite  the  outfall  from  New  Stevenston.  Puri- 
fication works  have  not  yet  been  provided. 

No.  26. — Bellsiiill  .\nd  Mossend  (Area,  518  acres;  Popula- 
tion, 13,000). — This  district  was  formed  in  1878,  and  extended  in 
1908  so  as  to  include  Mossend  and  Milnwood.  For  the  purpose 
of  sewage  purification  the  district  has  two  drainage  areas — one 
on  the  north  side,  which  drains  to  the  Shirrel  Burn  and  North 
Calder;  and  one  on  the  south  side,  which  drains  to  the  South 
Calder.  Land  has  been  acquired  on  which  (o  erect  purification 
works  for  tho  north  area,  which  will  deal  with  rather  more  than 
half  the  sewage  of  the  whole  district. 

No.  27. — AiRDHiE  BuEGH  (Area,  1,049  acres;  Population, 
25,000).— This  burgh  was  formed  in  1821,  and  extended  in  1885. 
The  sewage  of  the  whole  burgh  is  conveyed,  without  purification, 
into  the  North  Burn,  the  South  Burn,  and  the  Brown  13urn.  Most 
of  the  houses  on  the  north  side  of  the  town  drain  to  the  North 
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VIEWS  SHOWING  EFFECT  OF  POLLUTION  OF  STREAMS  BELOW 
AIRDRIE  AND  COATBRIDGE. 


Al  the  confluence  of  ihu  I  :  W.iiir^. 

The  water  is  in  a  sl.ite  of  (ermcntnliun,  .i;,a        >,.i;.m.  i.-.  tovercd  with  bubbles. 


Looking  up  the  stream  the  surface  of  the  water  is  still  affected. 


59 


Burn,  but  tlie  greater  number  of  houses  drain  to  the  South  Burn, 
which  flows  through  the  centre  of  the  town,  where  it  is  for  some 
distance  enclosed  in  a  culvert.  All  three  streams  are  grossly 
polluted  by  sewage  as  they  pass  into  or  by  the  territory  of  the 
county.  The  pollution  of  these  streams  was  brought  before  the 
burgh  as  far  back  as  1896,  and  since  then  a  great  number  of 
inspections  have  been  made  of  the  streams,  and  samples  taken 
for  analyses  over  a  considerable  period.  In  1905  legal  pro- 
ceedings were  instituted  against  the  Burgh  Authorities,  who,  in 
their  statement  of  facts,  contended  that  at  the  point  where  said 
burns  and  streams  enter  the  territorial  jurisdiction  of  the  county 
they  are  not  polluted  by  any  solid  or  liquid  sewage.  After  the 
case  had  been  decided  in  the  Sheriff  Court  in  favour  of  the  County 
Council,  without  going  to  proof,  on  an  appeal  by  special  case,  a 
proof  on  this  point  alone  was  allowed  by  the  Court  of  Session, 
and  the  evidence  was  taken  in  the  Sheriff  Coiirt  in  1908.  The 
analytical  results  showed  that  the  streams  polluted  by  the  burgh 
contained  from  30  to  111  times  more  unoxidised  nitrogen  (which 
may  be  taken  as  an  indication  of  the  degree  of  pollution)  than 
those  streams  in  the  neighbourhood  not  afiected  by  the  burgh. 

No.  28. — Coatbridge  Burgh  (Area,  1,845  acres;  Population, 
43,710). — This  burgh  was  formed  in  1885.  The  sewage  is  all  con- 
veyed, without  purification,  into  the  lower  reaches  of  the  North 
and  the  South  Burns,  which  receive  the  sewage  of  the  Burgh  of 
Airdrie.  These  streams  unite  in  the  centre  of  Coatbridge,  and 
become  known  as  the  Luggie  Burn,  which  flows  into  the  North 
Calder.  The  analytical  results  of  the  samples  taken  from 
the  streams  show  that  they  contained  from  33  to  110  times 
more  unoxidised  nitrogen  than  those  streams  in  the  neighbour- 
hood of  the  burgh.  Legal  proceedings  were  also  instituted  in 
1905  against  the  burgh  by  separate  action  at  the  same  time  as 
the  proceedings  against  the  Burgh  of  Airdrie. 

No.  29. — Baillieston  (Area,  220  acres;  Population,  3,750). — 
This  district  was  formed  prior  to  1890.  There  are  two  outfalls  (one 
on  the  west  side,  and  the  other  on  the  east),  which  convey  the 
sewage  to  the  North  Calder,  without  purification.  Land  has, 
however,  been  acquired  on  which  to  erect  works  to  treat  the 
sewage  from  both  outfalls.  For  the  western  outfall  plans  have 
been  prepared  for  a  new  sewer  and  purification  works,  but  the 
construction  of  these  has  been  postponed  owing  to  the  certainty 
of  subsidence  of  the  ground  from  mineral  workings  in  the  near 
future. 
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No.  30. — Mount  Ver.no.n  TArea,  752  acres;  Population, 
4,lo0).— This  district  was  formed  in  1893.  The  sewape  is  con- 
veyed by  several  outfalls — one  {»oes  direct  to  the  River  Clyde  at 
Carniylc.  one  to  the  IJatfles  liurn  at  Tollcross,  and  another  to 
the  North  Calder  at  Uroonihouse.  The  sewape  conveyed  by  the 
outfall  at  Carmyle  is  to  be  dealt  with  in  tanks  and  filters  to  be 
constructed  on  land  at  Kenniure.  The  outfall  to  the  Battles 
Burn  is  to  be  dealt  with  in  sewage  purification  works  to 
1)0  provided  by  the  Lower  Ward  District  Committee  at  West- 
thorn  for  their  Tollcross  area.  The  outfall  to  the  North 
Calder  has  not  yet  been  provided  for. 

No.  31. — Newton  and  Flf.mington  (Area.  ITS  acres;  Popula- 
tion, 4,700).— The  district  was  formed  in  lUOl.  The  sewage  is 
conveyed  to  the  site  of  the  purification  works,  whore  it 
is  passed  througli  two  covered  tanks  which  disciiarge  into  the 
Light  Burn.  These  tanks  wore  constructed  in  1905,  and  measure 
respectively  95  feet  by  14  feet  G  inches  by  7  feet  9  inches  and 
95  feet  by  12  foot  by  7  feet  9  inches,  having  a  combined  capacity 
of  114,000  gallons,  which  equals  two  and  a-half  days"  dry-weather 
flow.  Both  tanks  were  cleaned  out  in  1907,  when  211  cubic  yards 
of  sludge  were  removed. 

No.  32. — C.\.MBUSL.\NG  (Area,  608  acres;  Population,  18,300). — 
This  district  was  forinod  in  IS!)"),  and  oxtondod  in  1900.  The 
sewage  is  convoyed  by  three  outfalls  direct  to  the  liiver  Clyde,  but 
the  two  upper  of  these,  which  deal  with  about  four-fifths  of  the 
total  sewage,  will  bo  connocfod  up,  and  will  discharge  at  a  point 
above  (Jatoside  Burn.  The  purification  of  the  sewage  from  this 
outfall  has  been  the  subject  of  much  inquiry,  consideration,  and 
report.  At  one  time  it  was  contoniplatod  that  the  sewage  might 
be  connected  witii  the  Glasgow  South-Side  Scheme,  but  it  was 
found  that  it  would  be  less  costly  to  have  it  dealt  with  in  a  local 
scheme.  This  scheme  provides  for  the  construction  of  tanks  and 
filters  on  lands  at  Throonouk,  the  outfall  sewer  being  conveyed 
across  the  valley  of  the  burn  on  piers  to  the  site  mentioned.  For 
the  lower  outfall  nothing  delinite  has  yet  been  arranged,  but  it  is 
understood  that  a  suitable  site  can  be  acquired  for  the  purpose  of 
erecting  purification  works. 

No.  33. — Shettleston  and  Tollcross  (Area,  837  acres; 
Population,  14,000). — This  area  is  the  southern  portion  of  the 
Barony  Drainage  District,  which  is  not  connected  with  the 
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Glasgow  Corporation  sewerage  system.  It  includes  that  portion 
of  Shettleston  and  Tollcross  in  the  Lower  Ward  which  drains  to 
the  Tollcross  Burn  Sewer  Outfall  and  to  the  Battles  Burn.  The 
whole  sewage  of  the  area  is  therefore  conveyed  to  the  River  Clyde 
without  purification.  Three  schemes,  however,  have  been  under 
consideration  by  the  Local  Authority  for  the  district — 

(1)  Disposal  at  Dalmarnock  Sewage  Works,  with  sewer  exten- 

sion via  London  Road ; 

(2)  Disposal  at  Dalmarnock  Sewage  Works,  with  sewer  exten- 

sion via  Dalbeth  and  Easterhill ;  and 

(3)  Disposal  at  proposed  works  at  Westthorn. 

The  relative  cost  of  all  three  schemes  were  submitted  by  the 
Engineers  for  the  Lower  Ward  Local  Authority,  who  have  since 
decided  on  the  third  scheme,  viz.,  disposal  at  proposed  purification 
works  at  Westthorn.  The  works  will  comprise  septic  tanks 
and  filters.  The  dry-weather  flow  of  sewage  is  671,600  gallons 
per  day.    The  estimated  cost  of  the  works  alone  is  £16,063. 

No.  34. — Stepps  (Area,  251  acres;  Population,  1,200). —  This 
district  was  formed  in  1906.  The  sewage  is  conveyed  to  the 
outfall  at  purification  works  which  discharge  into  the  Grarnkirk 
Burn.  These  works  were  completed  and  brought  into  operation 
in  1908.  They  consist  of  two  open  septic  tanks,  a  Dortmund 
tank,  and  a  continuous  filter.  The  septic  tanks  each  measure 
20  feet  by  11  feet  by  6  feet  6  inches,  and  have  a  capacity  of 
17,874  gallons,  which  equals  8  hours'  dry-weather  flow.  The 
Dortmund  tank,  which  receives  the  tank  efiinent,  is  12  feet  dia- 
meter and  14  feet  deep,  having  a  capacity  of  7,544  gallons.  This 
tank  is  specially  adapted  for  retaining  the  finer  solids,  which  can 
be  removed  from  time  to  time  by  a  draw-off  sludge  pipe  which 
feeds  from  the  bottom  of  the  tank. 

From  this  tank  the  efl9.uent  passes  to  the  filter,  which  consists 
of  clinker  drained  by  agricultural  tiles  into  the  outlet  channel. 
The  filtering  material  is  of  large  size,  laid  on  concrete,  and  is 
held  by  walls  of  clinker.  The  depth  of  the  filter  is  3  feet 
6  inches;  the  capacity  is  220  cubic  yards,  which  gives  1  cubic  yard 
of  filtering  material  to  243  gallons  daily  dry-weather  flow.  The 
distribution  is  by  72  tray  distributors.  For  intercepting  particles 
in  suspension  in  the  filtrate  an  effluent  well  is  provided,  and  has 
a  capacity  of  3,750  gallons.    A  sludge  pit  is  also  provided. 

A  special  average  sampling  was  carried  out  on  18th  February, 
and  again  on  the  3rd  August.  The  dry- weather  flow,  as  measured, 
was  about  2,230  gallons  per  hour.     Between  the  dates  of  the 
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suiupliiig  all  the  tanks  were  cleaned  out,  and  special  atteutiou  is 
drawn  to  the  fact  that  the  analytical  results  show  that  the 
suspended  solids  of  the  tank  effluent  on  Jlrd  August  amount  to  only 
4  G  parts  per  lUU.OOU,  while  the  purification  efl'ected  by  the  tanks 
alone  amounted  to  31  per  cent. 

No.  35.— Le.nzie  (Area.  379  acres;  Population,  1,200).— This 
district  was  formed  prior  to  1890.  All  the  sewage  is,  by  arrange- 
ment, purified  with  that  from  the  Burgh  of  Kirkintilloch  on 
suitable  land  at  Drytield,  known  as  Drytield  Sewage  Farm,  within 
the  county  area,  and  which  drains  into  the  River  Kelvin. 

No.  36. — Kirkintilloch  Burgh  (Area,  841  acres;  Population, 
11,000). — This  burgh  is  situated  in  the  County  of  Dumbarton. 
The  sewage  is,  however,  conveyed  to  land  within  the  County  of 
Lanark  at  Dry  field,  known  as  Dryfield  Sewage  Farm,  which  was 
acquired  by  the  Commissioners  in  188G.  The  land  comprises 
10  acres,  and  is  hiid  out  in  13  plots,  on  which  crops  of  vegetables 
and  oats  are  cultivated. 

The  sewage  is  received  at  the  farm  by  two  outfalls — one  from 
the  town  itself,  and  the  other  from  the  district  of  Lenzie.  The 
town  sewage  is  discharged  into  a  large  circular  tank,  from  which 
it  is  pumped  into  the  irrigation  plots  at  stated  periods  of  the 
day.  That  from  Lenzie  is  led  into  open  tanks,  and  gravitates  on 
to  the  irrigation  plots.  The  irrigation  is  downward  through 
sand  to  a  depth  of  from  6  feet  to  9  feet.  All  the  tanks  are 
cleaned  out  regularly,  the  sludge  being  disposed  of  on  the  farm 
land. 

Analyses  of  samples  taken  on  two  occasions  showed  that  about 
85  per  cent,  of  purification  is  obtained.  Intermittent  pollutions 
have  been  I'ountl  taking  place,  due  to  sewage  passing  ilirect  from 
the  collecting  well  to  the  Kelvin.  Pollution  also  occurs  during 
the  night,  when  pumping  operations  are  suspended. 

The  works  are  attended  by  a  man  who  devotes  his  whole  time 
to  the  treatment  of  the  sewage. 

No.  37. — BisiioPBRiGGS  (Area,  637  acres;  Population,  3,000). — 
This  special  drainage  district  was  formed  in  1905.  The  sewage  is 
conveyed  by  a  main  outfall  sewer,  which  enters  purification  works 
situated  at  Kenmure,  on  the  Bishopbriggs  Burn,  into  which  the 
effluent  disch.Trges.  The  works  consist  of  two  tanks,  provided 
with  grit  chambers  and  .sludge  pits.  Each  tank  measures 
48  feet  by  14  feet  3  inches  by  7  feet  6  inches,  and  combined 
have  a  total  capacity  of  59,660  gallons,   or  13  hours'  dry- 
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weather  flow.  A  separator,  13  feet  in  diameter  and  10  feet  in 
depth  over  all,  with  a  capacity  of  4,905  gallons,  similar  in  design 
to  the  Dortmund  Tank  at  Stepps  Sewage  Purification  Works,  is 
to  be  placed  to  receive  the  tank  effluent,  and  filters  are  now  being 
provided.  They  will  measure  from  2  feet  to  2  feet  6  inches  in 
depth,  and  have  a  capacity  of  aboiit  590  cubic  yards,  which  will 
equal  1  cubic  yard  of  filtering  material  to  193  gallons  daily  dry- 
weather  flow. 

No.  38.— Busby  (Area,  103  acres;  Population,  567).— This 
district  was  formed  in  1899.  The  sewage  is  conveyed  to  purifica- 
tion works,  from  which  it  enters  the  White  Cart.  The  works 
were  completed  in  1903,  and  comprise  a  covered  tank  and  four 
contact  filters.  The  tank  measures  53  feet  by  15  feet  by  6  feet 
3  inches,  and  has  a  capacity  of  31,450  gallons,  or  11  hours'  dry- 
weather  flow.  The  whole  of  the  road  surface  water  is  admitted 
to  the  sewers,  with  the  result  that  the  slightest  rain  very  con- 
siderably increases  the  flow.  The  tank  is  provided  with  a  grit 
chamber  at  the  inlet  end  and  a  settling  chamber  at  the  outlet 
end.  The  filters  consist  of  clinker,  and  are  drained  by  perforated 
fire-clay  pipes.  The  size  of  the  material  ranges  from  inches 
to  1  inch.  The  bottom  6  inches  is  broken  to  pass  through  a 
l|-inch  mesh  and  be  retained  on  a  1-inch  mesh  ;  the  remainder 
is  broken  to  pass  through  a  1-inch  mesh  and  be  retained  on  a 
j-inch  mesh. 

The  filters  are  each  3  feet  7^  inches  deep,  with  a  cubic  content 
of  381  cubic  yards,  which  equals  1  cubic  yard  of  filtering  material 
to  about  184  gallons  daily  dry-weather  flow.  The  distribution 
is  by  wooden  troughs  or  channels  laid  on  the  surface.  The  filling 
and  emptying  of  the  filters  are  controlled  by  Adams'  syphonic 
gear. 

The  tank,  which  is  fitted  with  a  chain  pump,  was  cleaned  out 
in  February,  1908,  when  36  cubic  yards  of  sludge  were  removed. 

No.  39. — East  Kilbride  (Area,  108  acres ;  Population, 
1,930).— This  district  was  formed  in  1899.  The  whole  of  the 
sewage  is  conveyed  to  purification  works  which  discharge  into 
the  Kittoch  Water.  At  first  these  works  consisted  only  of  a 
covered  tank.    Later  two  clinker  tracks  were  provided. 

In  May  of  the  current  year  the  works  were  reconstructed, 
and  now  consist  of  the  tank  and  five  contact  filters.  The  tank 
measures  60  feet  by  16  feet  by  5  feet,  and  has  a  capacity  of  30,000 
gallons,  equal  to  about  10  hours'  dry-weather  flow.    At  the  inlet 
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end  a  {?rit  chamber  is  provided,  and  a  settling  well  at  the  outlet 
to  intercept  suspended  matter.  There  is  also  a  regulating 
chamber  leading  to  a  dosing  tank.  An  alteration  was  made  on 
the  tank,  which  consisted  in  putting  a  wootlen  division  wall  across 
it  about  40  feet  from  the  inlet  end,  with  the  view  of  confining 
the  sludge  and  solid  matter  to  one  end,  and  allowing  the  black 
humus,  which  formerly  escaped,  to  settle  in  the  other  end  to  a 
great  extent.  The  settling  wells  at  the  nutlet  end  have  a  cajiacity 
of  ."3,8^0  gallons,  and  are  provided  with  two  scum  boards  and  two 
scum  walls.  Means  are  provided  for  flushing  out  the  humus 
deposited  into  a  small  pit.  The  regulating  chamber  is  provided 
with  an  orifice  discharging  into  the  dosing  tank,  and  a  storm 
overflow  weir  discharging  into  a  tire-clay  pipe  to  the  Kittoch 
Water.  The  dosing  tank  has  a  capacity  of  8.700  gallons,  and 
has  been  provided  for  the  purpose  of  equalising  the  rate  of  dis- 
charge on  to  the  filters.  The  filters  consist  of  clinker,  and  are 
drained  by  horse-shoe,  fire-clay  tiles.  The  size  of  the  material 
ranges  from  2',  inches  to  y  inch — the  bottom  U  inches  is  broken 
to  pass  through  a  2^-inch  ring  and  be  retained  on  l|-inch  ring; 
the  remainder  is  broken  to  pass  a  IJ-inch  mesh  and  be  retained 
on  a  y-inch  mesh.  The  depth  of  the  filters  is  3  feet,  with 
a  total  content  of  570  cubic  yards,  which  gives  1  cubic  yard  of 
filtering  material  to  112  gallons  daily  dry-weather  flow.  The 
distribution  is  by  wooden  troughs,  and  is  controlled  by  auto- 
matic apparatus,  which  has  been  so  designed  that  each  filter 
is  filled  in  about  00  minutes,  and,  after  standing  full  for  45 
minutes,  is  emptied  in  about  15  minutes.  The  filter  efiiuent 
passes  along  a  broad  concrete  channel,  with  sumps  in  it  to 
intercept  suspended  or  flocculent  matter.  At  the  end  of  this 
channel  there  is  a  small  water  wheel  for  the  purpose  of  further 
aerating  the  effluent  before  it  passes  into  the  outlet  pipe  to  the 
burn. 

The  tank,  since  it  was  brouglit  first  into  use,  has  been  cleaned 
out  on  three  occasions,  as  follows: — In  August,  1905,  quantity 
of  sludge  removed  not  known;  in  May,  1907,  when  100  cubic 
yards  were  removed;  and  in  April,  1909.  when  50  cubic  yards 
were  removed. 

Prior  (o  tlie  alterations  and  additions  to  these  works,  a  large 
number  of  inspections  were  made  and  many  samples  taken  for 
analyses. 

A  special  twelve  hours'  average  sampling  was  carried  out  on 
the  81st  ;\ugust  Inst.  The  dry-weather  flow,  as  measured,  was 
about  3,000  gallons  per  hour. 
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The  analytical  results  show  that  the  strength  of  the  sewage 
gradually  increased  up  till  5  p.m.,  and  that  the  average  purifica- 
tion effected  was  66  per  cent. 

No.  40. — Caemunkock  (Area,  94  acres;  Population,  480). — 
This  district  was  formed  prior  to  1890.  The  sewage  enters  the 
Padmure  Burn  without  purification.  This  burn  joins  the  Kittoch 
Water,  which  flows  into  the  White  Cart.  Proposals  to  deal  with 
the  sewage  of  the  district  are  under  consideration. 

In  preparing  this  portion  of  the  Report  I  have  been  indebted 
for  information  regarding  sewage  purification  works  to  the 
following  engineers: — W.  L.  Douglass,  for  the  Middle  Ward 
District  schemes ;  Warren  &  Stuart,  for  the  Lower  Ward  and  some 
Upper  Ward  schemes ;  W.  A.  Carter  for  the  Burgh  of  Motherwell 
scheme;  and  Wylie  &  Blake  for  the  Burgh  of  Hamilton  scheme; 
also  to  the  Burgh  of  Lanark  Town-Clerk  and  .James  Murray,  C.E., 
Sanitary  In.spector  for  the  Lower  Ward  of  Renfrewshire,  for 
information  regarding  jthe  Burgh  of  Lanark  scheme — to  all  of 
whom  my  best  thanks  are  due. 

Village  Communities. — Throughout  the  County  there  are  a 
large  number  of  villages  and  populous  jjlaces  which  have  not  been 
formed  into  special  drainage  districts.  These  may  be  classified 
according  to  population,  thus — 

127  villages  with  a  population  of  from    100  to  500 
35       „  „  „  „         500   „  1,000 

14       „  „  „  „       1,000   „  2,000 

8       ,,  ,,  ,,  ,,       2,000,  upwards. 

Most  of  these  villages  are  not  sources  of  pollution,  at  least  to  any 
extent,  but  in  a  number  of  instances  provision  has  been  made  for 
sewage  purification.  For  example,  at  the  village  of  Tarbrax,  where 
there  is  a  population  of  about  1,500,  the  sewage  from  the  houses  is 
irrigated  on  land.  At  the  village  of  New  Lanark,  with  a  popula- 
tion of  about  800,  a  septic  tank  and  filter  are  in  operation.  At 
Muirpark  Roivs,  BellshAll  (population  650),  there  are  tanks  and 
filters ;  at  Blantyre  Ferme  Colliery  Houses,  Uddingstoii  (population 
250),  a  tank  and  filter  track ;  at  Newmains  (population  3,500),  tanks 
and  filters;  and  at  Canderdykehead  Miners'  Hotises  (population 
80),  a  tank  and  filter  track  have  been  provided.  At  these  villages 
the  houses  are  mostly  owned  by  one  proprietor. 

Where  the  houses  are  owned  by  a  number'  of  proprietors, 
the    only   satisfactory    procedure    which    can    be    adopted  to 
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prevent  pollution  is  to  form  the  area  into  a  ppecial  drainage 
district,  with  sewage  piiritication  works.  ( >n  this  Rubject 
numerous  rejjorts  have  been  prepared  from  time  to  time  by 
the  sanitary  inspectors  and  engineers  of  the  three  County 
sanitary  districts,  and  reference  might  be  made  to  a  special 
report  prepared  for  the  Middle  Ward  District  Committet* 
by  the  Medical  OHicer  of  Health  and  District  Engineer  with 
regard  to  the  formation  of  a  special  district  to  include  most  of 
the  populous  places  in  the  Middle  Ward.  This  report  is  dated 
Ist  August,  IDOo,  and  showed  the  difficulties  likely  to  be 
encountered  in  dealing  with  such  a  proposal. 

Pri3Lic  Ikstitutions.  &c. — There  are  also  a  number  of 
public  institutions  and  private  residences  provided  with  efficient 
means  of  sewage  purificatimi,  of  wliich  the  following  might  be 
nieiitioued  :  — 

Lanark  District  Asylum. — This  asylum  has  a  population  of 
about  1,000,  and  is  situated  at  llartwood,  in  Shotts  Parish.  The 
sewage  is  presently  irrigated  on  lands  belonging  to  the  institution, 
which  drain  to  the  South  Calder  Water.  A  special  sampling  of 
the  crude  sewage  and  irrigated  ofJlueut  took  place  on  11th 
September,  1007,  and  again  on  2nd  December,  1908.  The 
analytical  results  showed  that  the  purification  effected  was  not 
satisfactory.  New  jxiriticat ion  works  have  been  designed  by 
the    Middle  District   Engineer,    and   a   j)Ian   of  these 

is  enibodii'd  in  this  report.  Th<\v  will  comprise  a  septic 
tank  and  tiiree  continuous  tilfers.  and  will  be  able  to  deal  with  the 
wlidlt'  of  (he  sewage,  which  can  afterwards  be  irrigated  on  (he 
lands  a(  present  in  use.  It  will  probably  be  desirable  to  pass 
some  of  tlu-  tank  effluent  »lirec(  on  to  the  land. 

Gartloch  Asylum. — This  asylum  has  a  population  of  about 
1,0")0,  and  is  situated  in  the  most  southern  corner  of  Cadder 
Parish,  near  Gartcosh.  The  sewage  was  at  first  treated  bv  the 
"  International  systtm,"  comprising  chemical  precipitation  and 
filtration.  This  method  was,  however,  abandoned  a  year  ago,  and 
sejitic  tanks  and  filters  provided.  The  sewage  effluent  drains  to 
tlie  Hatlilin  \\\u\\  and  the  Bishop  Loch. 

County  Isolation  Hospitah  in  the  Middle  Ward  are  provided 
with  tanks  and  filters.  The  largest  of  these  hospitals  is  situated 
near  Motherwell,  and  has  a  maximum  pojiulation  of  about  SIO. 
The  sewage  purification  works  originally  constructed  Avere  affected 
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some  years  ago  by  underground  workings.  New  works  are 
now  about  to  be  constructed  on  a  site  below  the  iiospital  and 
alongside  tlie  Sow  Burn.  Tlie  system  to  be  adopted  is  tanks 
with  double  filtration,  and  the  works  will  be  of  such  a  size  as 
to  deal  not  only  with  the  hospital,  but  also  with  dwellings  erected 
in  the  vicinity. 

Small  installations  for  sewage  purification  have  also  been  pro- 
vided for  Hairmyres  Reformatory,  East  Kilbride ;  Omoa  Poor- 
house,  and  Dalziel  Poorhouse ;  the  model  lodging-houses  at  Shotts 
and  at  Cleland ;  the  Tramway  Power  Station  and  Clyde  Valley 
Electrical  Generating  Station  at  Motherwell. 

Summary. — The  number  of  drainage  areas  tabulated  at  pages 
43  and  44  may  be  summarised  thus : — County  drainage  districts 
32,  with  a  population  of  142,500  ;  burghs,  8,  with  a  population  of 
183,990— making  40  drainage  areas,  with  a  total  population  of 
326,490.  The  total  number  of  drainage  districts  and  burghs 
provided  with  sewage  purification  works  is  26,  with  a  total  population 
of  175.775,  although  in  some  instances  the  whole  of  the  sewage  has 
not  yet  been  dealt  with.  Means  of  sewage  purification  have  been 
planned,  partly  carried  out,  or  are  under  consideration  for  nine 
districts,  with  a  total  population  of  about  74,785.  In  Jive  districts 
(including  the  burghs  of  Airdrie  and  Coatbridge),  with  a  population 
of  about  75,930,  there  are  no  means  for  the  prevention  of  pollution. 
Of  the  26  districts  provided  with  means  of  purification,  additional 
works  are  to  be  provided  in  7  of  them. 

The  means  adojDted  for  the  prevention  or  mitigation  of  sewage 
pollution  are  as  follows : — Irrigation  is  carried  out  in  nine  districts, 
with  a  total  population  of  about  46,008.  Tanks  and  Filters  are  in 
active  operation  in  connection  with  seventeen  distiicts,  with  a  total 
population  of  about  129,767. 

In  three  of  the  irrigation  systems  the  sewage  is  first  passed 
through  settling  tanks.  At  eleven  of  the  systems  where 
tanks  and  filters  are  in  use,  the  filters  are  worked  as  contact 
beds,  or  as  continuous  filters  either  with  revolving  sprinklers  or 
tray  distributors.  In  one  district  a  tank  and  filtering  tracks  are 
in  operation;  and  in  five  others  tanks  only  are  in  use. 

Chemical  treatment  with  tank  sedimentation  has  not  been 
adopted  in  any  of  the  districts  of  the  county,  but  mav  be  seen  in 
operation  on  a  large  scale  at  the  Glasgow  Corporation  Sewage 
Disposal  Works  at  Dalmarnock  and  Dalmuir,  and  shortly  also  at 
Shieldhall. 
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From  the  investigations  carried  out  by  the  inspectors  at  the 
various  purification  works  constnictetl  throughout  the  county,  consider- 
able experience  has  been  gained.  It  will  be  remenibere<l  that  the  first 
Works  were  constructed  at  Uddingst^m,  and  were  brought  into  opera- 
tion at  the  close  of  the  year  181(9.  One  of  the  first  lessons  leaniod 
was  that  the  amount  or  volume  of  sewage  to  be  dealt  with  could 
not  bo  estimated  fro?n  the  population  and  water  eonsumpt.  Since 
then  the  principle  has  been  laid  down  that  no  sewage  scheme 
should  be  devised  until  once  the  actual  flow  has  been  carefully 
considered,  and  the  character  or  (piality  of  the  sewage  ascertained 
by  analysis. 

Experience  has  also  shown  that  tanks,  no  niatt<;r  how  con- 
stnicted,  cannot  dispose  of  solids  without  perioilical  and  some- 
times frequent  cleaning  out.  At  I'ddingston,  where  the  works 
were  brought  into  operation  in  November,  ISd'J,  the  total  solids  in 
the  tank  effluent  at  the  firet  samplings  varietl  from  57  \Kiris  per 
100,000  in  March  to  115  parts  per  100,000  in  Octobi^r.  IHOO,  which 
showed  that  within  a  year  the  tank  was  not  working  sjitisfactorily. 
It  will  al.so  be  seen  from  the  analyses  in  Apj)ondix  I.  that  the  amount 
of  suspendi'd  matter  in  .septic  tank  effluents  at  other  works  varies  fir»»m 
4  (i  to  iil  li  parts  per  100,001).  The  figures  are  given  in  the 
following  Table.  Those  results  have  been  found  to  vary  with  the 
rharacter  of  the  sewage,  the  rate  of  flow  through  the  tanks,  the 
intervals  between  sludging,  and  the  season  of  the  year: 

TaBLK  SHOWINC  THE  .\M0UNT  OF  SUSPBNDEI)  SoMDs   IN   TaNK  EkKMTKNTS 


]N  RELATION  TO  CAPACITY,  iiC. 


Tank. 

SrspKNDED  5»oLir>a. 

Sewage  Work. 

Carwcity. 
D.W.  Flow. 

Time  in 
Operation 
xviilioiit 
Cleaning. 

PorconUgo 

KctlucYion  in 
Tank 
EiUuent. 

Amount 
in  p.-irtK  ptT 
1(K»,(MH». 

Ijannrk. 

Motherwell. 
Iluinilton, 
Stratimven, 
Spring  wells,  - 
lijist  Kiilniile. 
Stepps, 

28  hours. 

1  1 

1(1 

s 

»> 

4  years, 
f  months. 
27 

20  ,. 
IT) 
1 

1  month. 

34 

54 
 » 

17 
46 
50 

1  82 

21-2 
17-4 
lS-0 
29  4 
5-6 
6  0 
4-6 

*  31  per  cent,  inorttase. 
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In  order  to  prevent  suspended  matter,  so  far  as  possible,  finding 
its  way  on  to  the  filters,  special  settling  wells  have  been  constructed 
at  some  of  the  recent  installations. 

The  main  object  of  the  tank  is  to  remove  suspended  solids, 
without  setting  up  so-called  septic  action.  At  Stepps  Sewage 
Works,  the  passing  of  the  crude  sewage  first  into  a  Dortmund 
tank  was  tried,  but  without  success,  and  the  sewage  is  now  first 
of  all  passed  through  the  septic  tank  and  thence  to  the  Dortmund 
tank  before  going  on  to  the  percolating  filter.  The  construction 
of  tanks  has  undergone  considerable  modification  both  in  size  and 
design,  and  arrangements  made  for  the  frequent  removal  of 
deposited  solids — still,  there  is  room  for  improvement.  Reference 
might  be  made  to  a  form  of  tank  devised  by  Dr.  W.  (J.  Travis, 
in  use  at  Hampton-on-Thames,  and  called  a  Hydrolitic  tank. 

The  special  features  of  this  tank  have  been  recently  described 
by  a  writer*  as  follows: — They  are  mainly  associated  with  the 
more  perfect  deposition,  and  the  more  complete  removal,  of  the 
impurities  from  the  sewage,  and  have  reference  to — 

(a)  The  exclusion  of  the  main  volume  of  liquid  from  a  pro- 
longed tank  operation,  and  from  the  immediate  environ- 
ment of  the  sludge,  in  such  a  way  as  to  prevent  this 
volume  being  impregnated  with  the  products  of  decom- 
position ; 

{b)  the  elimination  of  a  proportion  of  the  nou-depositable  finer 
suspended  solids  and  colloidal  matters; 

(c)  the  further  minimising  of  the  outflow  of  suspended  matter 

by  the  correction  of  the  periodical  flushes  which  are 
characteristic  of  the  action  of  most  tanks;  and 

(d)  the  efficiency  of  the  provision  for,  and  the  easy  method  of, 

operating  the  removal  of  the  accumulations  during  the 
continuous  work  of  tlie  tank. 

Various  eftorts  have  been  made  to  obviate  the  use  of  septic  or 
sedimentary  tanks,  and  using  for  preliminary  treatment  simply 
coarse  filters,  but  these  have  been  found  to  choke  ap  readily.  A 
system,  however,  has  been  devised  by  Mr.  W.  J.  Dibdin  to  effect 
purification  witliout  the  use  of  septic  tanks,  after  preliminary 
screening,  by  contact  treatment  in  what  is  known  as  a  slate  bed, 
regarding  which  Mr.  Dibdin  writes  thus:— "As  is  well  known', 
the  'slate  bed'  is  an  improved  form  of  contact  bed,  which  is 

*  Arthur  E  Collins,  M.Inst.C.K,  City  Engineer,  Norwich.  From  paper  read 
at  Sessional  Meeting  of  the  Royal  Sanitary  Institute,  held  at  Norwich  on  •22nd 
May,  1909. 
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filleil  with  suppiposecl  layers  of  slate,  separated  at  conveiiient 
distances,  about  1  iiuh  to  3  iuelies,  as  may  be  necessary,  apart, 
by  means  of  slate  blocks,  the  whole  thus  forminf?  an  indestructible 
series  of  shelves,  on  which  the  sewage  suspended  matters  are 
deposited  when  the  beds  are  filled  with  sewage.  As  in  the  case  of 
the  old  clinker  coarse  contact  bed,  the  sewage  ia  allowed  to  remain 
(luiesceiit  for  two  hours,  when  the  outlet  valve  is  opened  and  the 
'primary  effluent'  run  ntV  fm  Cnitli,!-  treatment  en  'i-al,  contact 
or  sprinkler  beds,  &r." 

A  large  number  of  siunplcs  of  sludge  from  sepuc  tanks  in 
difierent  localities,  taken  when  they  were  being  cleaneil  out,  have 
l)een  examined.  'J'he  analyses  of  these  samples  gixve  the  following 
losults : — 

Water,   ...  . .        ...        75  to  8S  per  cent. 

Soli<ls  dried  at  lUO  C  .  ...        12  to  25 

Solids  composed  of— 

Mineral  matter,    ..  -15  to  GO  ,, 

Vohitile  iii.ittcr.  ...        40  to  r)5 

Iron,         ...       ...       ...         I  to  5 

With  regard  to  the  amount  of  sludge  which  accumulates  in 
a  tank,  we  have  found  that,  statetl  in  relation  to  the  flow  of  sewage, 
the  an\ount  of  wet  sludge  is  about  12  cubic  fei-t  jkt  100,000  gjillons 
of  sewage. 

The  operation  of  cleaning  out  a  tank  by  means  of  a  pump, 
and  especially  when  it  is  necessary  to  enter  the  tank,  is  liable  to 
be  somewhat  offensive  and  trying  to  the  workmen.  So  far  as 
liability  to  nuisiuiee  to  the  public  is  concerned,  however,  there  is 
practically  no  danger  if  the  sludge  is  deposited  at  lea.^f  100  vards 
trom  any  dwelling  or  public  road. 

A  gicat  deal  "has  been  learned  with  reganl  to  the  scientific 
lia.>^is  upon  which  sewage  jmrificat  ion  proceeds.  In  this 
conned  ion  mention  should  be  made  of  the  work  done  by  Dr. 
Dunbar,  of  Hamburg  —  a  translation  of  his  more  important 
(irigina!  |)apcr  is  given  in  my  Annual  Keport  for  190(5.  His  two 
main  conclusions  were  as  follows:  — 

1.  The  artificial  bi(dogical  methods  of  purification  are  derived 
from  the  natural  biological  processes  of  irrigation  and  intermittent 
nitration.  In  the  latter,  the  purification  process  is  completed  in 
natural  agricultural  soil;  in  the  former,  one  seeks  to  make  good 
the  soil  by  artificially  prepared  jmrification  bodies — oxidising 
bodies,  bacteria  beds,  contact  beds,  or  percolation  beds. 

2.  Just  as  in  the  natural,  so  also  in  the  artificial,  biological 
processes  of  purification  procedure,   .so  far  as  the  removal  of 
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dissolved  putrefactive  substances  is  concerned,  rest  upon  absorp- 
tion, decomposition,  and  oxidation.  One  must,  therefore,  strive  so 
to  construct  tlie  oxidation  bodies  that  they,  with  the  greatest 
possible  development  of  surfaces,  offer  the  most  favourable  condi- 
tions for  the  development  of  plant  and  animal  life,  and  that  they 
afford,  as  far  as  possible,  uninterrupted  entrance  to  the 
atmosjiheric  oxygen. 

As  these  views  did  not  meet  with  general  acceptance,  Dr. 
Carnwath  (now  of  Manchester)  carried  out  some  very  interesting 
experiments,  with  the  object  of  ascertaining  "  (1)  whether 
'  mechanical  filtration  '  is  sufficient  to  explain  the  sejjaration  of  a 
colloid  from  solutions  as  it  occurs  in  a  biological  filter;  (2)  whether 
it  is  true  that  micro-organisms  play  no  part  in  bringing  about 
this  separation ;  and  (3)  whether  there  is  any  truth  in  the  view 
that  air  alone  is  sufficient  to  bring  about  the  various  oxidation 
changes  that  occur  ordinarily  in  a  ripe  filter."  These  interesting 
experiments  confirmed  Dr.  Dunbar's  conclusions,  and  showed  that 
both  germ  life  and  atmospheric  oxygen  were  necessary  for  suc- 
cessful purification.  Dr.  Carnwath  sums  up  the  main  points  of 
his  thesis  thus  :  — 

1.  A    biological    filter    eliminates    from    sewage  dissolved 

putrescible  substances  almost  immediately. 

2.  This  elimination  does  not  directly  depend  on  the  presence 

of  micro-organisms. 

3.  As  the  substances  in  question  are  almost  all  colloidal,  it  is 

highly  probable  that  the  force  at  work  effecting  their 
elimination  is  absorption. 

4.  But  absorption  does  not  go  on  indefinitely.    To  ensure  its 

continuance  a  change — "  mineralisation  " — must  take 
place  in  the  absorbed  matters. 

5.  To  initiate  this  change,  oxygen   alone    is   not    sufiicient ; 

we  require,  in  addition,  the  active  presence  of  micro- 
organisms (and  their  ferments). 
C.  On  the  other  hand,  micro-organisms  alone  are  also 
insufficient,  although  through  them,  no  doubt,  a  partial 
"  mineralisation "  does  occur.  The  products  of  this 
mineralisation,  however,  are  quite  as  objectionable  as 
the  mother  substances,  as  evil  smelling,  and  with  as 
great  an  affinity  for  oxygen,  so  that  an  effluent  contain- 
mg  them  can  no  more  be  considered  pure  than  the 
original  untreated  influent. 


The  purificatiou  results  obtained  at  the  different  sewage  puri- 
fic<ation  works  throughout  the  county  may  be  gathered  from  the 
details  of  analyses  in  ApjKMidix  No.  I.  In  the  cluMnical  analyses 
no  reference  is  made  to  the  physical  characters,  and  yet  in  forming 
an  opinion  as  to  the  degree  of  purification  carried  out  the  physical 
appearances  are  very  instructive. 

The  amount  of  jjurification  eftected  at  most  of  the  sewage 
purification  works  where  sufficient  sampling  has  been  done  varies 
considerably,  but  the  average  amount  may  be  stated  at  about 
60  per  cent.  These  figures  are  calculated  on  the  oxygm  absorbed 
and  the  albuminoid  ammonia,  indeed,  it  is  customary  to  8i>eak  of 
tlie  percentage  purification  in  terms  of  the  reduction  whieh  takes 
place  in  these  two  factors.  In  the  following  Table  the  reduction 
of  organic  matter  is  shown  in  comparison  with  the  strength  of 
sewage,  which  is  also  calculated  upon  the  figures  for  oxygen 
absorbed  and  albuminoid  ammonia.  Thus,  in  the  case  of  Lanark 
sewage,  the  oxygon  absorbed  was  4  67,  and  the  albuminoid 
ammonia  192.  The  mean  of  these  two  figures  is  2-73.  The  corres- 
ponding mean  for  the  filter  effluent  was  14,  showing  a  reduction 
of  r33,  or  about  50  per  cvnt. : — 
Table  showing  tuk  Relation  of  Purific.\tion  kkkected  to  the 
Strength  of  the  Sewage  and  the  Rate  of  Filtration. 


Sewage. 

Reduction  of 

Sewage  Works. 

Strength 
estimated  hy 
nmount  of 

Rate  of  Flow  per 
cubic  yard  of  material. 

Organic  Matter  by 
Filtration. 

Organic  matter. 
( I'arls  per 
lOO.itOO.) 

Single 
Contact 
Filters. 

Percola- 
ting 
Filters. 

ToUl 
parts  per 
100,000. 

I'er- 
centage. 

2-73 

Gallons. 

Gallons. 
137 

1-33 

50 

Strathavoii,  - 

188 

180 

•87 

51 

Motherwell,  - 

3-85 

74 

2-72 

73 

Hamilton, 

1-91 

178 

1-38 

70 

Cleland  ami  Umoa, 

5-62 

200 

4-64 

82 

Blaiitvre — 

Springwells,  - 

2-82 

455 

1-43 

56 

Uddiugston, 

1-59 

138 

•82 

47 

East  Kilbride, 

2-43 

112 

1-74 

66 

73 


These  estimates  of  the  purification  effected  would  be  considerably 
lower  if,  instead  of  the  sewage,  the  tank  effluent  were  compared  with 
the  filter  effluent.  The  crude  sewage  sampled  during  the  day,  even 
over  a  period  of  twelve  hours,  is  much  stronger  than  the  sewage 
during  the  night,  so  that  when  the  tank  is  of  considerable  size  the 
effect  of  the  strong  day  sewage  is  not  fully  felt  at  the  tank  outlet. 
In  those  cases  where  night  sampling  has  been  done  it  has  been 
invariably  found  that  the  tank  effluent  during  the  night  is  slightly 
stronger  than  the  crude  sewage ;  in  other  words,  the  equalising 
effect  of  the  tank  tends  to  improve  the  results  of  the  day  samples. 

In  the  Summary  of  Conclusions  and  Recommendations  of  the 
Royal  Commission,  contained  in  their  fifth  Report  (see  page  117 
of  this  Report),  the  tests  for  sewage  effluents  in  relation  to 
standards  are  (1)  the  amount  of  suspended  matter,  and  (2) 
the  rate  at  which  the  effluent  takes  up  dissolved  or  atmospheric 
oxygen. 

(1)  The  amount  of  suspended  solids  has  always  been 
estimated,  generally  by  filtration  of  an  aliquot  portion  through  a 
weighed  filter  paper,  although  in  a  few  instances  the  result  is 
the  difference  between  'total  and  dissolved  solids.  In  average 
samples  of  final  effluent,  the  amount  of  suspended  solids  present 
varied  considerably.  Omitting  two  localities  where  the  suspended 
solids  were  unusually  high,  the  amount  varied  from  2'8  to  12-0  parts 
per  100,000,  while  the  average  was  5  0  parts  per  100,000.  The 
average  standard  laid  down  by  the  Royal  Commission  is  3  0  parts 
per  100,000. 

(2)  The  rate  of  absorption  of  atmospheric  oxygen  has  been 
estimated  in  most  samples  of  effluent  which  have  been  examined 
during  the  present  year.  The  amount  of  dissolved  oxygen  has 
also  been  estimated  in  a  few  samples  of  effluent  and  in  samples 
from  streams  affected  by  sewage  effluents.  In  the  latter  the 
estimations  have  been  made  by  the  method  described  by  Professor 
Letts  in  the  Fifth  Report  of  the  Royal  Commission  on  Sewage 
Disposal  (Appendix  VI.,  page  221),  while  the  rate  at  which  an 
effluent  will  absorb  atmospheric  oxygen  has  been  measured  in  an 
apparatus  designed  by  Dr.  Adeney,  slightly  modified  from  that 
described  in  The  Analyst,  1909,  page  42,  and  the  results  are  given 
in  the  following  Table:  — 
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Atmospiikuic  0.\vi;k.s  AiisouiiKU  liv  Average  .Sami-lbs  uf  Kilteh 
Effluent,  as  MKAsuuKit  i\  l>ii.  Adkskv's  ApPAitAXfh. 


Reanlta:  Part*  per  100,000. 

Description  of  Kkfi.i'kst. 

'Jl  lluiirs. 

48  HuuTB. 

S  Days. 

Motherwell  Effluent. 

•89 

•44 

•80 

r^nark  ,, 

•44 

1  16 

Strathaven  „ 

116 

1-4.3 

East  Kilbride  „ 

•53 

1  -JO 

Provisional  Standard,  • 

•5 

1-0 

1 

\\  illi  refjanl  to  (lie  aniounl  ot  af niospheric  oxygen  absorbed, 
sullicieiit  work  lias  j)erlia|)s  not  been  iloiie  to  enable  ono  (o  express 
a  (ietini'f  opinion.  (lenerally  speakinfj,  however,  tl»e  results 
obtaiiifd  have  Ix'cu  ratlier  hififher  than  the  standard  laid  down. 
This  may  bo  due  to  a  .slisrht  inoditicatii>n  nf  the  method  deserilwd, 
whieli  states  that  the  effluents  shall  be  liltered  throujjh  jiaper 
l)efore  estimating  the  amount  of  oxygen  absorbed.  The  method 
adopted  has  been  to  svphon  oil'  a  portion  alYer  getting  rid 
of  suspended  solid.s  by  sedimentation.  Perhaps,  in  order  to  deter- 
mine the  amount  of  oxygen  whieh  ;in  effluent  requires  for  the 
o\i(lalioM  of  the  organic  matter  pri'sent.  it  wouhl  be  more  .lesirable 
lo  include  any  suspi-nded  solids  ii  might  contain.  Ihe  susjx-nded 
solids  usually  contain  a  largo  pro|»rtion  of  organic  matter  which 
undoubtedly  h:vs  the  property  of  absorbing  oxygen,  but  in  the  recom- 
mendations by  the  Royal  Commission  this  is  to  be  neglected. 
.\gain,  in  liltering  an  effluent  through  tilter  paper,  an  amount  of 
oxygen  will  be  absorbed  whieh  will  probably  vary  with  the  rale 
of  liltration,  thus  rendering  it  impossible  to  get  similar  results 
Irom  duplicat(>  estimations. 

The  results  of  purification  by  chemical  precipitation  at 
Dalmarnock  Sewage  Works  are  summed  up  by  Mr.  M 'Donald  in 
these  words: — "The  sewage  treatment  eliminates  every  trace  of 
.suspended  matter,  and  effects  oO  per  cent,  of  chemical  purification, 
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calculated  on  the  albuminoid  ammonia  basis."  The  percentage 
purification  obtained  at  Dalmuir  is  said  to  be  lower  tlian  tbat 
accomplished  at  Dalmarnock,  but  the  ditJerence  is  accounted  for 
in  the  less  concentrated  initial  quality  of  the  crude  sewage  treated 
at  Dalmuir.  In  other  words,  the  Dalmuir  sewage,  being  less  bad 
to  begin  with,  needs  less  improvement  than  the  Dalmarnock 
sewage. 

The  effluent  discharged  at  Dalmarnock  in  relation  to  the 
volume  in  the  River  Clyde  is  stated  thus : — At  Dalmarnock,  16 
million  gallons  is  discharged  into  a  tidal  stream  of  fifty-fold 
volume.  At  Shieldhall  and  at  Dalmuir,  96  million  gallons  of 
effluent  will  come  in  contact  with  3,000  million  gallons  of  tidal 
water. 

The  results  of  the  experience  gained  might  be  summed  up  thus: — 

(1)  Before  sewage  purification  works  are  designed,  accurate 
information  should  be  obtained  as  to  the  volume  of  sewage  to  be 
dealt  with,  and  as  to  the  character  or  quality  of  the  sewage.  (2)  Tanks 
should  be  so  designed  as  to  permit  of  the  frequent  removal  of  sludge 
in  such  a  way  as  not  to  create  a  nuisance.  The  size  and  construc- 
tion of  tanks  should  also  be  such  as  to  permit  as  little  septic 
action  as  possible.  (3)  Filters — The  principles  on  which  purifica- 
tion by  filtration  proceeds  have  been  shown  to  consist  of  (a)  a 
physical  process  pf  absorption,  (6)  the  action  of  germ  life,  and  (c) 
oxidation  by  atmospheric  oxygen.  The  filtering  material  should 
therefore  be  of  a  durable  substance,  with  surfaces  not  too  smooth. 
The  tank  effluent  should  be  as  free  as  possible  from  suspended 
solids,  otherwise  the  absorption  process  is  interfered  with.  The 
fineness  of  the  filtering  material  will  depend  upon  the  strength 
of  the  tank  effluent,  but  it  should  always  be  sufficiently  open 
to  allow  of  proper  aeration.  (4)  In  determining  the  degree 
of  purification  effected,  the  power  of  absorbing  oxygen  from 
the  air,  and  especieily  the  dissolved  oxygen  from  water,  might 
form  the  best  criterion  in  fixing  a  standard  for  any  sewage  puri- 
fication plant.  Eegard  must  also  be  had  to  the  character  of  the 
stream  into  which  the  effluent  is  to  be  discharged,  and  to  other 
local  circumstances.  (5)  With  regard  to  village  communities 
experience  shows  that  the  adoption  of  laws  for  the  prevention 
of  pollution  may  be  a  hindrance  instead  of  an  aid  to  the  pro- 
motion of  domestic  sanitation.  For  example,  in  a  country  village 
where  the  liquid  refuse  is  either  thrown  on  to  the  garden  ground 
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or  into  the  road  surface  channels,  there  is  seldom  cause  for 
complaint  ot  pollution,  but  where  a  drain  has  been  laid  to 
convey  the  sewage  direct  from  the  dwellings  to  the  nearest 
ditch  or  stream,  complaints  of  pollution  are  liable  to  arise. 
Again,  not  infrequently  owners  of  property,  when  asked  to 
provide  a  water  carriage  system  of  sewage  disposal  and  to 
abolish  midden  privies,  point  out  the  difficulties  of  avoiding 
complaint  from  riparian  proprietors.  We  have  had  numerous 
examples  of  this.  >'ot  only  is  the  volume  of  sewage  considerably 
increased,  but  there  is  a  very  strong  belief  that  sewage  containing 
excremeiital  refuse  from  water-closets  is  much  more  objectionable 
and  dangerous  than  sewage  consisting  only  of  houselioM  slops. 
Chemical  analysis  does  not  support  this  belief. 

In  this  connection  mention  might  be  made  of  the  recent  action 
against  proprietors  in  the  village  of  Netherburn,  aud  the  suggested 
action  in  the  village  of  S.iisburgh.  A  farmer  has  some  losses 
amongst  his  cattle,  and  a  veterinary  surgeon  states  that  the  illnesses 
may  have  been  due  to  the  pollution  of  the  stream  to  which  the 
cattle  had  access,  and  claims  for  damage  and  consequent  litigation 
at  once  arise.  A  local  authority  in  such  circumstances  will 
hesitate  to  form  a  special  drainage  district  and  construct 
sewerage,  unless  ample  provision  can  be  made  for  sewage  purifica- 
tion, which  might  involve  such  an  outlay  as  would  necessitate  the 
imposition  of  a  very  high  rate  of  assessment,  and  thus  make  the 
formation  of  a  drainage  district  impossible. 

Again,  where  drainage  districts  have  been  formed  for  small 
communities,  and  sewage  purification  works  provided,  similar 
complaints  have  been  raised  by  farmers,  and  reference  might  be 
made  to  the  experiences  at  East  Kilbride  and  Carnwath. 
There  is  no  system  of  sewage  purification  in  operation  which  will 
produce  an  cflluent  fit  for  primary  puiixxsos.  It  is  easy  to  show 
from  chemical  and  bacteriological  analysis  that  some  pollution 
is  taking  place,  but  I  am  satisfied  that  the  allegations  made  as 
to  streams  receiving  such  sewage  effluents  being  injurious  to 
cattle  are  not  well  founded,  and  reference  might  be  made  in  this 
connection  to  some  of  the  evidence  led  in  the  action  against  the 
Town  Council  of  Maybole  by  a  farmer  complaining  of  the  pollu- 
tion of  a  burn  which  has  its  source  in  a  sheet  of  water  used  as  a 
place  of  deposit  for  the  refuse  of  the  burgh.  This  action  is  fully 
referred  to  in  The  Journal  of  Comparative  Pathology,  March,  1906. 
Reference  could  also  be  made  to  many  other  similar  cases. 


* 
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Having  regard  to  all  these  experiences,  one  welcomes  the 
recommendation  in  the  Fifth  Report  of  the  Royal  Commission 
on  Sewage  Disposal  that — 

"  No  action  should  be  allowed  to  be  brought  in  respect 
of  damage  alleged  to  be  due  to  the  discharge  of  an  effluent 
which  complies  with  the  standard  fixed  for  the  water  into 
which  it  is  discharged,  but  that  in  such  cases  complaint 
should  be  made  to  the  Central  Authority,  and,  if  a  "prima  facie 
case  is  made  out,  that  authority  should  ascertain  whether  the 
complaint  is  well  founded,  and  should  be  empowered  to  fix  a 
different  standard  if  the  circumstances  are  shown  to  require  it." 
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IV.— THE  CLYDE  AND  ITS 
TRIBUTARIES. 


The  condition  of  the  River  Clyde  and  its  tributaries  is  dealt 
with  in  the  special  report  of  1903,  where  these  streams  are  con- 
sidered first  as  a  source  of  water  supply,  and  then  as  affected  by 
pollution — pages  127  to  145.  There  can  be  no  doubt  that  a  con- 
siderable improvement  has  taken  place  at  many  places  where 
serious  pollution  was  reported  in  1903,  but  it  is  difficult  to 
show  any  great  improvement  upon  the  Clyde  itself  by  the  usual 
chemical  analysis.  Since  the  year  1902  six  series  of  samples  have 
been  taken  from  the  River  Clyde  at  points  that  were  considered 
suitable  for  forming  an  opinion  as  to  the  condition  of  the  river. 
Whether  these  points  are  suitably  chosen  is  well  worthy  of  discussion. 
When  the  object  of  sampling  is  to  show  the  effect  of  a  tributary  or 
polluting  outfall  on  any  stream,  the  usual  procedure  is  to  take  three 
samples — one  from  a  point  immediately  above  the  outfall,  one  of  the 
outfall  itself,  and  one  a  short  distance  below  the  outfall ;  but.  if  it  is 
desired  to  show  from  time  to  time  the  condition  of  a  stream  like  the 
River  Clyde,  which  from  Hamilton  downwards  is  about  two  hundred 
and  fifty  feet  wide  from  bank  to  bank,  it  is  necessary  that  sjimpling 
should  be  done  at  a  point  removed  from  polluting  outfalls. 
Such  samples  will  show  the  average  condition  of  the  water.  At 
Hamilton  and  M«ithcrwell  Railway  Bridge  there  is  no  polluting 
discharge  within  500  yaixls  from  the  point  of  sjimpling,  and,  similarly 
down  the  course  of  the  river,  the  points  fixed  are  as  far  as  possible 
removed  from  sewer  outfalls  or  polluting  tributaries. 

All  these  samples  were  submitted  to  the  usual  chemical  analysis 
and  the  detailed  results  are  recordetl  in  the  Special  Rejxrt  of  1903, 
and  in  the  Annual  Reports  since  that  year.  These  analyses  show 
that  the  River  Clyde  undergoes  consi(lerabl»>  deterioration  as  it 
approaches  the  City  of  Glasgow.  Froni  Hamilton  onwards  a  con- 
siderable quantity  of  sewage  and  industrial  pollution  enters  at 
various  points,  but  not  in  such  (juantities  as  to  seriously  interfere 
with  the  natviral  purification  that  takes  place  in  a  running  stream. 
The  amount  of  polluting  liquid  in  relation  to  the  volume  of  water 
in  the  river  is  such  as  to  allow  the  purifying  process  to  go  on  so 
that  the  river  quickly  recovers  from  the  effect  of  each  polluting 
outfall,  or  tributary,  until  it  approaches  the  City  of  Glasgow. 

In  the  details  of  the  chemical  analyses  this  deterioration  is  shown 
by  the  increased  amount  of  nitrogenous  substances.    The  amount 
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of  oxidisable  material,  as  determined  by  the  usual  method  of 
"  Oxygen  Absorbed  from  Permanganate,"  is  of  little  value,  since  a 
comparatively  pure  river  like  the  Avon,  which  is  liable  at  times  of 
the  year  to  be  very  peaty,  will  absorb  as  much  oxygen  as  that  of  the 
River  Clyde  in  its  most  polluted  state.  Probably  the  new  method 
adopted  by  the  Commission  will  be  found  the  most  reliable  test  for 
determining  the  condition  of  a  stream  in  relation  to  pollution,  but 
the  nitrogen  figures  so  far  as  available  are  here  given. 

The  curves  on  the  following  page  represent  the  amount  of  total 
nitrogen  from  free  and  albuminoid  ammonia  found  in  samples  taken 
from  the  River  Clyde  at  different  places  or  points  between  Hamilton 
and  Whiteinch  on  six  different  dates.  Each  horizontal  dotted  line 
represents  '10  part  total  nitrogen  per  100,000,  and  also  serves  as  a 
base  or  zero  line  for  the  curve  commencing  immediately  above  it. 


Places  ok  Points  of  Sampling. 


Point  of  Sampling. 

Reference  Number. 

Point  of  Sampling. 

Hamilton  and  Mother-^ 
well  Railway  Bridge,  / 

Both  well  „ 

1 
2 

7 
8 

Dalmarnock  Bridge. 
Rutherglen  ,, 

Blantyre 

3 

9 

Glasgow  Weir. 

Haughhead  „ 

4 

10 

Broomielaw  Ferry. 

Carmyle  Weir, 

5 

11 

Kelvinhaugh. 

Clyde  Iron  "Works,  ... 

6 

12 

Whiteinch. 

Dates  of  Sampling  and  Rainfall. 


Curve  Reference 
Number. 

Year. 

Month. 

Rainfall  on 
5  preceding  days. 

1 

1902 

September  25th, 

•23 

2 

1902 

October  6  th, 

Nil. 

3 

1903 

August  26th, 

•15 

4 

1904 

August  8th, 

105 

5 

1904 

September  16  th, 

Nil. 

6 

1907 

July  24th, 

Nil. 

Thia  ia  an  average  of  the  total  rainfall  at  three  atations,  viz. ,  Leadhilla , 
Bothwell,  and  Qlaegow. 
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Sampling  the  Riveu  Clyde  hf.tweex  Hamilton  and  Glasgow. 
Pollution  sh<jwn  uy  ci  rvks. 
The  space  between  each  horizontal  dotted  line  reprcM-nts  -1  |xirt  total  nitrogm 


1         2         3         4  5         6         7        8         9        10       11  12 

lleference  number  as  to  places  or  points  of  sampling. 
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The  River  Clyde,  according  to  the  Ordnance  Survey  1857-8, 
was  considered  tidal  as  far  up  as  Carmyie  Weir,  whereas,  accord- 
ing to  the  Ordnance  Survey  of  1897,  the  highest  point  to  which 
ordinary  spring  tides  flow  was  shown  at  a  point  opposite  Clyde 
Paper  Mills,  that  is,  about  three  miles  below  Carmyie  Weir.  In 
connection  with  the  legal  proceedings  for  the  prevention  of  pollu- 
tion from  Clyde  Iron  Works,  which  are  situated  between  these  two 
points,  information  was  obtained  in  1896  from  the  engineer  of  the 
Clyde  Navigation  (the  late  Mr.  James  Deas),  which  showed  that 
observations  had  been  carried  out  under  his  direction  during  the 
years  1880  to  82,  when  he  ascertained  that  "  the  ordinary  spring 
tides  of  average  high  water  level  in  Grlasgow  Harbour  flowed 
as  far  up  as  Westthorn."  This  practically  agrees  with  the 
Ordnance  Survey  of  1897. 

On  behalf  of  the  County  Council,  a  series  of  observations  were 
made  by  Mr.  Alex.  Frew,  C.E.,  in  the  latter  half  of  September, 
1902.  The  first  point  of  observation  was  immediately  above  the 
weir  at  Glasgow  Green,  the  second  was  at  Dalmarnock  Bridge, 
about  two  miles  further  up  the  river,  and  the  third  at  the  outfall 
from  Clyde  Iron  Works. 

The  observations  were  confined  to  day-light  tides  between  the 
15th  and  26th  September — a  period  which  included  a  series  of 
spring  tides — and  show  that  the  average  rise  in  level  of  full  tides 
at  Glasgow  Green  was  2'22  feet,  that  at  Dalmarnock  Bridge  the 
rise  was  3  inches  higher,  and  that  at  Clyde  Iron  Works  there  was 
no  variation.  This  indicated  that  the  limit  at  the  place  where 
ordinary  spring  tides  reaches  was  between  Dalmarnock  Bridge  and 
Clyde  Iron  Works,  and  that  therefore  the  new  Ordnance  Survey 
was  correct. 

For  the  defenders,  observations  were  carried  out  by  Mr.  John 
Cowan,  C.E.,  and  his  evidence  went  to  show  that  the  river  was 
tidal  a  long  distance  above  the  point  shown  on  the  Ordnance 
Survey  of  1897. 

After  hearing  proof,  the  Sheriff-Substitute  held  that  "  at  the 
point  in  question  the  Clyde  had  all  the  characteristics  of  an 
ordinary  fresh-water  stream.  It  is  confined  by  banks,  and  the 
river  water  contends  from  bank  to  bank.  There  are  no  sands  or 
flats  left  dry  at  low  tide,  and  there  is  no  evidence  to  show  that  salt 
water  ever  reaches  the  defenders'  works,  or  that  an  upward  move- 
ment or  flow  of  the  water  is  ever  perceptible  there." 
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APPENDIX  I. 

RECORDS     OF  SAMPLING. 
CHEMICAL  ANALYSES. 

RESULTS  STATED   IN   PARTS   PER  lOO.OOO. 

I.— Samples  taken  from  Sewage  Purification  Works 

BIGGAR  BURGH— WEST-END  SEWAGE  PURIFICATION 

WORKS. 

Table  A. — Hourly  Flow  of  Sbwac.b  from  6  a.m.  till  4  p.m., 
9TH  June,  1909. 

^m.  Gallons.  p  m  Cailotu. 


7.  6,453  13.  5,So6 

8.  6,072  I.  6,073 
9-  5  933  *•  6,07a 

la  5,806  3.  6,072 

II.  5,673  4  6,072 


Total  flow,  10  luiurs,  60,031  gallons. 

Table  U. — Average  Hourly  Samples  of  Sewage,  Tank,  and  Irrigated 

Effluent. 


Chlorides. 

Oiygpn  Alitotbed 

Sewage. 

Tank. 

EtDueaL 

Scirace 

Tank. 

E.fflaeat. 

7- 

3-3 

J"0 

1-8 

•37 

■42 

4$ 

8. 

3*0 

2-6 

1-8 

IIS 

I  -32 

•40 

9 

3*4 

3  4 

I-S 

2-46 

a  34 

•48 

10. 

42 

4  4 

I  8 

2-29 

2-47 

SO 

II. 

3-6 

40 

2-0 

2-26 

2  54 

•57 

13. 

4-0 

3-S 

2-6 

2-36 

2-46 

•72 

I. 

4-6 

4  4 

yo 

2-49 

3 '04 

•74 

a. 

S-o 

7-0 

3-2 

206 

2  54 

-76 

3- 

S'» 

s-o 

3-6 

3-78 

2 -54 

86 

4- 

4-0 

S-o 

3-8 

2-40 

2-68 

•78 

Mean. 

3 '9 

41 

2-5 

216 

2-22 

-62 
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BIGGAR  BURGH— WEST-END  SEWAGE  PURIFICATION 
y^ORK'^—Coniinued. 

Table  C. — Two  Three-Hourly  Samples  and  One  Four-Hourly  Avebage 
Sample  of  Irrigated  Effluent. 


6-9  a.m 

9-12  nooB. 

12-4  p.m. 

Mean. 

Chlorides,  

1-8 

3-5 

2-6 

Oxygen  Absorbed,  

•49 

•66 

78 

•64 

Nitrites  as  Nitrogen,"! 

Present. 

Present. 

Present 

Present. 

Nitrates  „       „  J  

•136 

•096 

•057 

•096 

Ammonia,  Free  Nitrogen, 

'201 

'262 

■611 

■3S8 

,,        Albuminoid  Nitrogen, 

•044 

•041 

•076 

•054 

Total  Ammoniacal  Nitrogen, 

■245 

•303 

•687 

•412 

Solids,  Total,   

12-6 

I0'2 

20-6 

«4-5 

,,  Volatile,   

9-6 

4-2 

10-2 

8-0 

,,  Suspended,   

2 '2 

2-0 

32 

2^8 

Table  D.— Average  Sam'ple  of 

Sewage, 

Tank,  and 

Irrigated 

Effluent. 

Sewage. 

Tank. 

Effluent. 

Chlorides,   

3 '9 

42 

2-6 

Oxygen  Absorbed,   

2-SI 

2 '36 

•66 

Nitrites  as  Nitrogen,  \ 



Nil. 

Nil. 

Present. 

Nitrates  ,,       ,,  ) 

Nil. 

Nil. 

•084 

Ammonia,  Free  Nitrogen, 

■816 

I  433 

•297 

,,       Albuminoid  Nitrogen, 

•200 

•a8i 

041 

Total  Ammoniacal  Nitrogen, 

i'oi6 

1714 

•338 

Solids,  Total,  „ 

30  0 

27.6 

152 

,,  Volatile,   

I7'6 

17-6 

S-6 

„  Suspended,   

II -6 

8-2 

2-8 

LANARK  15URGH— SEWAGE  PURIFICATION  WORKS 
Table  A.  — Hourly  Flow  of  Sewage  from  7.30  a.m.  to  7.30  i.m.. 


6th  July,  1909. 

:i-m.  (ialluns.  p  m.  Gallon* 

8.30.                   "5,194  2.30.  13,204 

9-30-                 25,68a  3.30.  12.514 

10.30.                        24.705  4.30.  23,874 

1I.30-                  14.6S3  5.30.  25.139 

p.m. 

12.30.                  13.711  6-30-  >3.652 

I-30-                  13.204  730.  13,082 


Total  flow,  12  hours,  208,644  gallons. 


Table  B.— Average  Hourly  Samples  of  Sewage,  Tank,  anh  Filter  Efflobnt. 


ChloridcL 

Oxygen  Abwrbcd. 

a.in. 

T.ink. 

Filler. 

Sewafc. 

Taok. 

Filler 

8.30. 

17-6 

4-6 

4 '4 

2'9I 

1-89 

315 

9-30. 

6-8 

50 

4  "4 

319 

1  -90 

2  12 

10.30. 

5  4 

5-8 

4-8 

457 

1-86 

1  74 

1 1  "SO- 

6-4 

6-4 

60 

3-47 

1  01 

238 

12.30. 

«5-4 

6'6 

6-2 

57' 

2 '04 

2-20 

p.m. 

1.30. 

33  4 

6-4 

6-2 

639 

3  05 

2-60 

2.30. 

15-2 

6-4 

60 

5-50 

2  36 

2-48 

3.30. 

92 

6-6 

64 

6  42 

2  "39 

■2  00 

4.30. 

6-8 

7-6 

6-4 

6-52 

250 

2'4I 

5- 30. 

5 '4 

8-6 

7-6 

454 

3'S 

238 

6.30. 

7'3 

9-0 

10"0 

3  0' 

3 -66 

2  22 

7-30. 

ss 

8-6 

8- 

4  46 

3-4» 

241 

Mean, 

io'4 

6  8 

6-4 

472 

251 

2  35 
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LANARK  BURGH— SEWAGE  PURIFICATION  WORKS— Coni^. 
Table  C— Average  Three-Hourly  Samples  of  Filter  Effluent. 


7.30-10. 30. 

Chlorides,                                   4 '5 

10.30-1.30.  1.30-4.30. 
6-2  6*2 

4.30-7.30. 
8-8 

Mean. 

6-4 

Oxygen  Absorbed, 

2-34 

2 '40            2  "30 

2'37 

2-3S 

Nitrites  as  Nitrogen,      1  Al 

lundant.  Abundant.  Abundant.  Abundant.  Abundant. 

Nitrates          ,,  J 

•720 

•657 

-676 

•449 

•625 

Ammnni^i    T^rfp  Nitrofpn 

I '344 

I  -844  I 

•808 

2-152 

1-787 

,,       Albuminoid  Nitrogen, 

•240 

•244 

•228 

■292 

-251 

Total  Ammoniacal  Nitrogen, 

1-584 

2 -088  2-036 

2-444 

2-038 

Solids,  Total, 

47 -0 

47-0  47-2 

48-0 

47-3 

,,  Volatile,  

24-8 

23-0  21 

-2 

20-2 

22-3 

,,  Suspended, 

238 

24-8  13-2 

u-4 

18-3 

Table  D.— Average  Twelve-Hourly  Samples 
AND  Filter  Effluent. 

OF 

Sewage,  Tank, 

Chlorides, 

Sewage. 

10-3 

Tank. 

6-8 

Filter. 

6-4 

Oxygen  Absorbed, 

4-67 

2-38 

2-43 

Nitrites  as  Nitrogen,  \ 

Nil. 

Nil. 

Abundant. 

Nitrates  ,,       ,,  J 

Nil. 

Nil. 

-644 

Ammonia,  Free  Nitrogen, 

3'072 

2-284 

I  -716 

,,       Albuminoid  Nitrogen, 

•792 

•348 

•36S 

Total  Ammoniacal  Nitrogen,  ... 

3-864 

2-632 

2-084 

Solids,  Total,   

78-0 

51-2 

55-0 

,,  Volatile,  

39"4 

27-2 

25-0 

,,  Suspended, 

32-4 

21  -2 

30-4 
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MOTHERWELL  BURGH— COUkSINGTON  SEWAGK 
PURltlCATON  WORKS. 

Table  A.— Hourly  Flow  of  Sewagk  from  8  a.m.  loS  p.m.,  2oth  April,  1909. 


Jum  Uallont.  p.  a.  Gallons. 

9-  22.595  3-  22,934 

10.  23,652  4.  23,653 

11.  23,402  5.  23,652 

12.  23,652  0.  24,449 

p.m. 

I-  25,772  7.  24,437 

2.  24,199  8.  22,037 


Total  flow,  12  hours,  284,433  gallons. 


Table  B.— Average  Hourly  Samples  of  Skwac.k,  Task,  and  Fiiter  Lkkli  knt. 


Chlorides. 

a  m. 
9- 

Sewage. 

5-6 

Tank. 

4-0 

Kilter. 
4-6 

icwaBc. 

6-i6 

lank 

353 

Kuier. 

I  56 

la 

5-8 

42 

40 

425 

3S1 

171 

II. 

40 

4-6 

4-6 

6  60 

4°Io 

1-91 

la. 

40 

4-6 

4'2 

15-20 

4'14 

1  92 

p.llL 
I. 

5  4 

S*o 

4-6 

0S2 

4  64 

213 

3. 

90 

20 

42 

676 

516 

312 

3- 

4  4 

2*2 

4-6 

6  85 

5-26 

I  93 

4- 

72 

6-8 

4-8 

6-69 

498 

217 

5- 

24 

2-6 

4-8 

6  89 

5  43 

2-39 

6. 

lb 

3  4 

5  4 

665 

5 '44 

2  06 

7. 

5  4 

3 '4 

5-4 

673 

5  47 

'•85 

8. 

2'0 

30 

5-8 

.S-48 

4-25 

«-83 

Mean, 

47 

3-8 

48 

■'09 

4 -68 

I  96 
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MOTHERWELL  BURGH— COURSINGTON  SEWAGE 
PURIFICATION  y^OKYiS— Continued. 


Table  C. — Average  Three-Hourly  Samples  of  Filter  Effluent. 


8-11  a.m. 

OhloridcS)          ■••       •••  4*^ 

11-2  p.m 
4  "4 

2-5  p.m. 

5-0 

5-8  p.m. 
5-4 

Mean. 
4 '9 

Oxve'en  Absorbed,       ...  fQ6 

2  "06 

2 '20 

1-93 

2 '04 

Nitrites  as  Nitrogen,      "j  Present. 

Abundant.  Abundant.  Abundant. 

Abundant. 

Nitrates,,       „          J  I'SOO 

I  -292          I  "020 

i-i6i 

I '243 

Ammonia,  Free  Nitrogen,  *3o8 

•440 

•440 

•668 

•464 

,,       Albuminoid  Nitrogen,  "152 

•208 

•224 

•180 

•191 

Total  Ammoniacal  Nitrogen,  '460 

•648 

•664 

•84 

•65s 

Solids,  Total,    Sro 

62-0 

52-0 

S3 -8 

547 

„     Volatile,                        21 'O 

30-0 

18 

•0 

22-8 

22 '9 

,,    Suspended,  7*0 

17-4 

3  "4 

7-2 
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Table  D. — Average  Twelve-Hourly  Samples  of  Skwtage,  Tank,  and 
Filter  Effluent. 

Chlorides,   

Sewage. 
6-6 

Tank. 
4-6 

Filter. 
4-8 

Oxygen  Absorbed,   

6-86 

4-82 

2-05 

Nitrites  as  Nitrogen,  "j   

Nil. 

Nil. 

Abundant. 

Nitrates  ,,       ,,  J   

Nil. 

Nil. 

1-424 

Ammonia,  Free  Nitrogen,   

3  672 

2-164 

■540 

,,       Albuminoid  Nitrogen, 

■840 

•400 

•204 

Total  Ammoniacal  Nitrogen,  ... 

4'5i2 

2-56 

■744 

Solids,  Total, 

61  -2 

40 '2 

54  "o 

„  Volatile,   

38-2 

28-0 

26-0 

,,  Suspended, 

38-2 

17-4 

1 2*0 

88 


HAMII.ION    I'.URGH  — PARK    BURN  SEWAGE 
PURIFICATION  WORKS. 

TaIILB  a.  — HOI  RLY  Kl.OW  OF  SEWAGE  FROM  S  A.M.  TO  8  P.M.,  23RD  MaRCH,  I909. 


a.  m. 

Gallons. 

p.m.  . 

Gallons 

9- 

22,280 

3- 

30,260 

10. 

23.420 

4. 

33.920 

II. 

23.420 

5- 

39,000 

12. 

33.670 

6. 

30,000 

p.m. 

I. 

39.240 

7. 

34.050 

3. 

32,280 

8. 

35.030 

Total  flow,  12  hours,  376, 570  gallons. 

Table  B. 

— AvERAGB  Hourly  Sauplrs  of  Sbwagr,  Tank,  and  Filtbk  Efflubni 

Chlorides. 

rn  AMorbed. 

a.m. 

Sewage. 

Tank  Killer. 

Sewace 

Tank. 

Filter 

9. 

6-4 

5-8  5-8 

2  63 

3-08 

•56 

10. 

6-8 

54  59 

3-07 

2  44 

•54 

II. 

7 '2 

5'4  60 

2 '60 

•58 

12. 

7S 

56  5-3 

375 

261 

•67 

p.m. 
t. 

76 

58  57 

559 

265 

•89 

2. 

8-4 

60  5-5 

328 

30s 

■95 

3- 

8-2 

64  5-9 

3*22 

3-05 

I  05 

4- 

7-8 

6-6  61 

3'SS 

3 '09 

118 

5- 

6-6 

70  61 

3  "60 

3  09 

>-4S 

6. 

6-2 

6-8  54 

3-60 

3 '44 

118 

7. 

60 

6-6  72 

3-10 

361 

I  23 

8. 

SO 

64  64 

2-64 

353 

I  33 

^Tcan. 

70 

61  59 

3"42 

2  93 

•97 
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HAMILTON  BURGH— PARK  BURN  SEWAGE  PURIFICATION 
\NORK.S,.—Coniinued. 


Table  C. — Average  Three-Hourly  Samples 

OF  Filter  Effluent. 

8 

-II  a.m. 

1 1-2  p.m. 

z-s  p  m.       5-8  p.m. 

Mean. 

Chlorides,  ... 

5-8 

5-6 

6'0  64 

5-9 

Oxygen  Absorbed, 

•57 

1-09 

I '28             I -22 

I  04 

Nitrites  as  Nitrogen, 'I 

Present. 

Present.    Abundant.  Nil. 

Abundant. 

iNiiraies                    J      ...  ••• 

■342 

•244 

•292  '248 

•281 

Ammonia,  Free  Nitrogen, 

•284 

•832 

•792  760 

•667 

,,        Albuminoid  Nitrogen, 

•100 

060 

•088  -120 

•092 

Total  Ammoniacal  Nitrogen. 

•384 

■892 

•880  880 

759 

Solids,  Total,   

63  0 

60  2 

58-0  540 

555  8 

,,  Volatile,  

24*0 

22-8 

20'4  220 

22-3 

,,  Suspended,   

3-8 

8-4 

4'0  6'0 

5'S 

Table  D. — Average  Twelve-Hourly  Samples  of 

Sewage,  Tank, 

AND  Filter 

Effluent. 

Sewage. 

Tank. 

Filter. 

Chlorides,  ... 

6-8 

6-0 

5-8 

Oxygen  Absorbed, 

3-48 

3 '05 

•96 

Nitrites  as  Nitrogen,  1 

Nil. 

Trace.  Abundant. 

Nitrates       ,,        )  , 

Nil. 

Nil. 

•364 

Ammonia,  Free  Nitrogen, 

2-064 

I  '640 

•664 

,,       Albuminoid  Nitrogen, 

■336 

■344 

112 

Total  Ammoniacal  Nitrogen, 

2 '400 

1-984 

776 

Solids,  Total, 

70-8 

68-0 

608 

,,      Volatile,  ... 

30-6 

30-0 

i8-o 

,,  Suspended, 

136 

i8-o 

4-8 
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MIDDLE  WARD  DISTRICT— SI  RATHAVEN  SEWAGK 
PURIFICATION  WORKS. 

Table  A. — Hourly  Flow  of  Sewage  from  8  a.m.  to  8  p.m., 


17TH  August,  1909. 

a-m.  Gallonk  p  m.  GAllcni. 

9.  18,444  3.  18,968 

la  18,444  4.  17.920 

II.  18,444  5-  35,718 

la.  1S.444  6.  17.396 

p.lD. 

I.  18,444  7-  16,872 

3.  16,872  8.  15,840 


Total  flow,  13  hours,  231,806  gallons. 


Table  C. — Avbragb  Thrre-Hourly  Samples  of  Filter  Effluent, 


S'li  a-m. 

11*3  p  .  m. 

>  5  p  m. 

S-8  p.111. 

Mean. 

Chlorides,  ... 

30 

4-0 

40 

40 

375 

Oxypen  Al)sorl>cd, 

'■57 

I '89 

>-57 

I  83 

171 

Nitrites  as  Nitrogen,  1 

.  "I'rcsent. 

I'rcsent. 

Present. 

rrcscnl. 

Trescnt. 

Nitrates         ,,  » 

•758 

•467 

•475 

.406 

•526 

Ammonia,  Free  Nitrogen, 

456 

1328 

I  096 

I '344 

1-056 

,,       Albuminoid  Nitrogen, 

•136 

•216 

136 

192 

•170 

Total  Ammoniacal  ,, 

.592 

I  544 

I  232 

'536 

I  -226 

Solids,  Total,   

•  4 

54  b 

59  S 

00  0 

577 

,,  Volatile  

.  242 

30  0 

22  0 

258 

25-5 

,,  Suspended, 

.    30 -o 

28-2 

32-6 

350 

3«4 

*  Niuitcs  u 

>  nilTX>gei>  = 

'00a,  003,  013, 

ud  006. 
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MIDDLE   WARD   DISTRICT.— STRATHAVEN  SEWAGE 
PURIFICATION   WORKS— Conitnued. 

Table  D. — Average  Twelve-Hourly  Samples  of  Sewage,  Tank,  and 
Filter  Effluent. 


Chlorides,  ... 

Sewage. 
4 '4 

Tank. 

4-0 

Filter. 

3-6 

Oxygen  Absorbed,  ... 

3 -29 

2-84 

I  83 

Nitrites  as  Nitrogen, 

1  Nil. 

Nil. 

Present.  * 

Nitrates  ,,  ,, 

J  Nil. 

Nil. 

■403 

Ammonia,  Free  Nitrogen, 

1 720 

1-476 

■900 

,,       Albuminoid  Nitrogen, 

•464 

•340 

•192 

Total  Ammoniacal  Nitrogen, 

2'i84 

r8i6 

1-092 

Solids,  Total, 

61 '4 

52-0 

58-8 

,,  Volatile,   

32-0 

200 

22-8 

,,  Suspended,   

35 -4 

29-4 

35-4 

*  Nitrites  as  Nitrogen,  '006. 

MIDDLE   WARD   DISTRICT— SPRINGWELLS  SEWAGE 
PURIFICATION  WORKS. 

Table  A. — Hourly  Flow  of  Sewage  from  9  p.m.  to  9  p.m., 
25TH  AND  26TH  March,  1907. 


p.m. 

Gallons. 

a.m. 

Gallons. 

10. 

2, 102 

10. 

2,362 

II. 

2,036 

II> 

2,021 

12. 

2,250 

12. 

2,214 

a.m. 

p.m. 

I. 

2,250 

1 

I. 

2,295 

2. 

2,250 

2. 

2,295 

3- 

2,250 

3- 

2,176 

4- 

2,250 

4- 

2,127 

5- 

2,340 

5- 

2,361 

6. 

2,340 

6. 

2,472 

7- 

2,250 

7- 

2,531 

8. 

2,250 

8. 

2,449 

9- 

2.29s 

9. 

2,362 

Total  flow,  24  hours,  54,528  gallons. 
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MIDDLE  WARD  DISTRICT— SPRINT. WKLLS  SEWAGE 
P U  R I F I C  A  TI  ON  WO  R  KS—  Coniinutd. 

Table  B.— Averaoe  Hourly  Samples  of  Sewage,  Tank,  and  Filtbk  Effluknt. 


Chlorides 

Oij'Cen  Ab»orbc<l 

PlOI. 

Sewage. 

Tank 

Filler 

Sewage 

Tank 

Killri. 

lO. 

4  0 

5-4 

••23 

2.02 

II. 

3-6 

5  4 

•84 

2  44 

12. 
a.m. 
I. 

3  0 
2-6 

50 
SO 

•84 
•49 

3  "44 
I  S; 

2. 

2-8 

4-6 

•48 

I  90 

3- 

2-3 

42 

... 

•44 

I  19 

4- 

2 ' 

3-8 

114 

S- 

2-4 

3-8 

'43 

117 

6. 

2-4 

3 '4 

•48 

•99 

7- 

30 

32 

-81 

•84 

8. 

32 

3"2 

I  4« 

77 

9- 

4  4 

30 

2-20 

■94 

ID. 

40 

30 

32 

3-66 

I  '46 

1-28 

II. 

4-6 

30 

32 

3"S2 

1  04 

1  -22 

12. 
p.ai. 
I. 

50 

7 '2 

3  '2 

3-8 

3  "4 
3-6 

6-75 
6x>4 

2  "00 

2  26 

1-42 
170 

3. 

4S 

4  4 

3-8 

6-65 

370 

1-97 

3- 

52 

4-8 

42 

4*64 

3  42 

223 

4- 

4  4 

48 

4-6 

375 

3  37 

2S3 

S- 

5-2 

4-8 

SO 

6x>4 

427 

3  33 

6. 

4  4 

4-6 

SO 

S-82 

277 

2-3« 

7- 

4'2 

4-8 

4-8 

7'04 

4 '99 

382 

8. 

4-6 

SO 

32 

471 

5  49 

379 

9- 

4"0 

4-8 

SO 

1-68 

5-91 

414 

Mean, 

3  9 

42 

41 

a-93 

2-47 

••5 
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MIDDLE   WARD   DISTRICT— SPRINGWELLS  SEWAGE 
PURIFICATION   WORKS— Con/inN<rd. 


Table  C— Three-Hourly  Average  of  Filter  Effluent. 

9-12  noon. 

12-3  p.m. 

3-6  p.m. 

6-9  p.m 

Mean. 

Chlorides, 

3 '4 

4-0 

3-8 

4  "4 

3-9 

Oxygen  Absorbed, 

I  "46 

2 '00 

2 -So 

4 '26 

2-63 

Ammonia,  Free  as  Nitrogen,... 

•392 

•600 

•720 

•608 

•580 

,,        Albuminoid  Nitrogen, 

•072 

•120 

.184 

•144 

■130 

Total  Ammoniacal  Nitrogen, 

•464 

•720 

•904 

■752 

•710 

Solids,  Total  „ 

46-4 

55-2 

560 

55-2 

53'2 

,,  Suspended,   

4-3 

6 '8 

4-5 

4-3 

4-9 

"able  D.— Twelve-Hourly  Average  of  Sewage,  Tank,  and  Filter  Effluen 

Sewage. 

Tank 

Filter. 

Chlorides, 

4 '9 

4-2 

3'9 

Oxygen  Absorbed, 

5  "20 

3-27 

2 '62 

Ammonia,  Free  as  Nitrogen,  ... 

■744 

744 

•664 

,,        Albuminoid  Nitrogen 

y  ... 

■432 

•256 

•160 

Total  Ammoniacal  Nitrogen,  ... 

II76 

I  '000 

•824 

Solids,  Total,  

91 '2 

55-4 

53-6 

„  Suspended, 

I0'4 

5-6 

4-3 

MIDDLE  WARD  DISTRICT— UDDINGSTON  SEWAGE 
PURIFICATION  WORKS. 
Table  A. — Hourly  Flow  of  Sewage  from  9  a.m.  to  9  p.m., 
27TH  AND  28TH  February,  1907. 


p.m. 

Gallons. 

a.m. 

Gallons. 

10. 

1 1,250 

10. 

13-315 

1 1. 

11,025 

II. 

12,810 

12. 

10,650 

12. 

13.230 

a.m. 

p.m. 

I. 

io,8oo 

I. 

13,400 

2. 

10,800 

2. 

13,400 

3- 

10,650 

3. 

12,890 

4. 

10,650 

4- 

13.250 

5- 

10,650 

5- 

13,060 

6. 

10,800 

6. 

12,555 

7- 

11,100 

7. 

12,890 

8. 

11,250 

8. 

11,850 

9- 

12,725 

9- 

11,250 

Total  flow,  24  hours. 

286,250  gallons. 
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MIDDLK  WARD  DISTRICT—UDDINGSTON  SEWAGE 

I'U RIFICATION  WORKS  — Ccm/inuf,/. 

Table  B. — Avbragk  Hourly  Samples  or  Sewage,  Tank,  anu  Filter 

Effluent. 


Chlorides. 

Ozyteo  AbtocboJ. 

Sewage. 

T«nk. 

Flter. 

"I  xn'ti 

Frter 

lO. 

30 

5  » 

5  5 

2  99 

274 

II. 

3  0 

5  0 

3'07 

2  "94 

I  50 

12. 

4  "4 

52 

50 

2'30 

2-33 

•74 

a.m. 

I. 

38 

4  ° 

5*0 

277 

1  74 

1  °2I 

2. 

30 

4  "4 

2-23 

I  50 

3- 

2  a 

3'2 

4  4 

2-13 

'  35 

I -09 

4- 

3'o 

30 

4 '4 

2*17 

•  -35 

'75 

0 

5' 

3'0 

^  0 

3 '4 

•  w 

113 

30 

6. 

3  4 

2-6 

3-8 

1-94 

I  27 

66 

m 

/• 

Tft 

3  0 

A  0 

40 

•  44 

I  "27 

90 

8. 

4  ^ 

4  * 

SMC 

'  4j 

I  '14 

0 

i  ° 

4  ^ 

A  'O 
4  V 

2*11 

V4 

10. 

6  a 

4  JO 

77 

'  33 

1 1* 

7'1 

S'4 

4 '9 

4  3" 

2  92 

1  49 

12* 

e-X 
5  0 

0  4 

5'2 

S  5» 

3  "7 

1  70 

pkin. 

I* 

5  " 

6°2 

4't' 

5 13 

3-90 

'  74 

u  4 

60 

4 

i  4/ 

3- 

72 

■4 

S  f 

3-94 

I  69 

4: 

6-2 

6-6 

S-6 

SIS 

3-77 

I  -.36 

S- 

72 

7-2 

5-6 

537 

'88 

1-68 

6. 

70 

5  4 

60 

474 

3-84 

••34 

7. 

60 

6-8 

60 

4-63 

3-S9 

I  58 

8. 

60 

6  6 

S-6 

4-30 

360 

■84 

9- 

S-6 

6-4 

4-4 

370 

319 

I  07 

Mean, 

50 

S" 

4-9 

356 

271 

1-26 
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MIDDLE  WARD  DISTRICT— UDDINGSTON  SEWAGE 
PURIFICATION  WORKS— C^7«//«?/<-^. 
Table  D. — Twenty-Four  Hourly  average  Sample  of  Sewage,  Tank 


AND  Filter  Effluent. 

Sewage.  TanV.  Filter. 

Chlorides,  ...       ...       ...       ...       ...       4-4  4'2  4'9 

Oxygen  Absorbed,          ...        ...        ...       2'S4  2'63  i  "35 

Nitrites  .as  Nitrogen,       ...        ...        ...       Nil,  Nil.  Trace. 

Nitrates        ,,                                             Nil.  Nil.  -24 

Ammonia,  Free  Nitrogen,         ...        ...        I'gzo  2'ooo  '651 

Ammonia,  Albuminoid  Nitrogen,        ...         "341  '344  195 

Total  Ammoniacal  Nitrogen,    ...        ...       2'26l  2*344  "846 

Solids,  Total,      ...       ...       ...       ...      82'2  40"54  377 

,,      Suspended,        ...       ...       ...     417  1 1 '30  5'3 


Table  F. — Average  Night  (id  r.M.-6  a.m.)  Sample  of  Tank  and  Filter 


Effluent. 

Tank.  Filter. 

Chlorides,     ...        ...        ...        ...  3*3  4'2 

Oxygen  Absorbed,  ...       ...       ...  i  "4  'gd 

Nitrites  as  Nitrogen,         ...       ...  Nil.  Abundant. 

Nitrates       ,.    Nil. 

Ammonia,  Free  Nitrogen,  ...       ...  i'i52  768 

,,       Albuminoid  Nitrogen,  ...           '212  '128 

Total  Ammoniacal  Nitrogen,        ..  1*364  '896 

Table  G. — Average  Day  (6  a.m.-io  p.m.)  Sample  of  Tank  and  Filter 

Effluent. 

Tank.  Filter. 

Chlorides,    ...       ...       ...       ...  6'0  54 

Oxygen  Absorlied,  ...        ...        ...         3-41  140 

Nitrites  as  Nitrogen,         ...  Nil.  Abundant. 

Nitrates        ,,    Nil. 

Ammonia,  Free  Nitrogen,  ...        ...         1720  i'ig2 

,,       Albuminoid  Nitrogen,  ...           -504  "262 

Total  Ammoniacal  Nitrogen,        ...         2*224  ''454 

II 
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MIDDLE  WARD  DISTRICT- EAST  KILBRIDE  SEWAGE 
PURIFICAl'ION  WORKS. 

Tablk  a.— Hourly  Flow  of  Sewage  from  S  a.m.  lo  8  p.m., 
31ST  August,  1909. 


a.m. 

Gallons. 

p.m. 

CaUoot. 

9- 

2.339 

3. 

2,541 

10. 

2.S37 

4- 

3.229 

II. 

3,126 

5- 

2,730 

12. 

3.637 

6. 

p.m. 
I. 

3.S«4 

7. 

3.039 

2. 

3.259 

S. 

2.394 

Total  flow,  12  hours,  35,066  gallons. 


Table  C.  — .\verage  Sample  of  Effluent  from  each  I'iltkr. 


Killer  j 

Filler  3 

Filter  4 

Filter  1. 

.Mean 

Chlorides, 

4-8 

42 

40 

4-8 

44 

Oxygen  Absorbed, 

I -58 

1  21 

I-I7 

I  05 

1-25 

Nitrites  .as  Nitrogen,  j 

Nil. 

Present.  * 

Nil. 

Nil. 

000 

Nitrates        ,,  J 

041 

■044 

•043 

046 

-043 

Ammonia,  Free  Nitrogen, 

I  144 

•920 

1-276 

2-156 

"■374 

,,       Albuminoid  Nitrogen, 

•136 

•092 

•132 

•1S8 

•»37 

Total  Ammoniacal  Nitrogen,  ... 

1-280 

1  012 

1 -40S 

2  344 

1-511 

Solids,  Total, 

50  0 

47-8 

35'o 

350 

41-9 

,,  Volatile, 

25-0 

20 'S 

150 

214 

20-5 

,,  Suspended,   

27 

8-6 

2  4 

1  0 

3  9 

*  Nitrites  aj  Nitrogen:  ooi. 


Taiu.f.  I).  — .\vkragk  1  welve  Hopkly  Sample  of  Skwage,  Tank, 

AND  Fll.lKK  KkFU  KST. 


."^cwage. 

Tank. 

Filter. 

Chlorides,  

6  8 

54 

4.4 

Oxygen  AbsorlH-'d, 

4  "47 

3-12 

1  -21 

Nitrites  a-s  Nitrogen,   

Nil. 

Nil. 

•000 

Nitrates  „   

Nil. 

Nil. 

•044 

Ammonia,  Free  Nitrogen, 

2-272 

1-7S4 

1  -200 

,,        Albuminoid  Nitrogen, 

•3S4 

•304 

-160 

Total  Ammoniacal  Nitrogen,  ... 

2  656 

2-oSS 

1360 

Solids,  Total, 

60 -o 

44  0 

35  0 

.,  VoKiliK'. 

.w  0 

38-0 

150 

Su.'jpcndeci, 

12  S 

60 

3  4 
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LOWER   WARD   DISTRICT.— STEPPS  SEWAGE 
PURIFICATION  WORKS. 

Table  A. — ?Iourly  Flow  of  Sewage  from  S  a.m.  to  8  p.m., 


3RD  August, 

1909. 

a.m. 

Gallons. 

p.m. 

Gallons. 

9- 

1,998 

3- 

2,632 

lO. 

2,632 

4- 

2,924 

II. 

2,924 

5- 

2,924 

12. 

3>2l6 

6. 

3,084 

p.m. 

I. 

3,216 

7- 

3,518 

2. 

3.216 

8. 

2,924 

Total  flow,  12  hours,  35,208  gallons. 


Table  B. — Average  Hourly  Sample  of  Sewage  and  Tank  Effluent. 


Chlorides. 

Oxygen 

.Absorbed. 

a.m. 

9- 

Sewage. 
5-2 

Tank. 

5-0 

Sewage. 
4 '20 

Tank. 
2 '42 

10. 

6-0 

5-0 

4"i7 

2-05 

II. 

5-6 

5-4 

470 

2-53 

12. 

p.m. 
I. 

5'2 

5-6 

5-4 
5-4 

5'i3 
5-98 

3-05 

3-i8 

2. 

7-0 

5-4 

5-50. 

3'07 

3- 

7-0 

S-6 

470 

3-63 

4- 

7-0 

6-2 

S'22 

3-17 

5- 

6-2 

6-4 

4'S4 

4-25 

6. 

5'o 

6-4 

5-32 

4-24 

7- 

5-2 

6-2 

3-66 

375 

8. 

7-4 

5-8 

3-89 

3-55 

Mean 

6-0 

57 

475 

3  "24 
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LOWER  WARD  DISTRICT.— s  i  LI' PS  SEWAGE 
PU RI FIC ATION  WORHS—Con/ifiu^J. 

TABI.K  C  — AVKfcAGK  TllREK-HOUBLY  SAMPLES  OF  TaNK  EFFLUKNT. 


8-I  ■  n-m. 

1 11  p.m. 

3-j  pjn. 

5-8 

Mean 

5 

5  '4 

6X) 

6'2 

C  '7 
3  1 

Oxygen  Absorbed, 

2  36 

3>4 

4°o6 

4-IO 

Ammonia,  Free  as  Niirogen,  ... 

2-852 

2  712 

27S4 

2-|S4 

2-633 

,,        Albuminoid  Nitrogen, 

-240 

■224 

'4CK> 

•280 

•286 

Total  Ammoniacal  Nitrogen,  ... 

3-092 

2-936 

3-184 

2-4*^4 

2010 

Solids,  Total, 

4S-2 

6o-i 

50-2 

S4  2 

S3' 

,,     V'olatilc,  .. 

22  '2 

30 'O 

26-2 

30-0 

271 

,,  Suspended, 

4-6 

92 

4-0 

5  9 

Tapi.e  D.— Avkragf.  Twf.lvf.-IIourly  Sampi.k  of  Skwaok  and  Tank 

Kffi.uknt. 


Sewage. 

Tank. 

Chlorides, 

60 

57 

Oxygen  Absorbed,  .. 

4-76 

3» 

Ammonia,  Free  .is  Nitrogen, 

2-912 

2-528 

,,       Albuminoid  Nitrogen,  .. 

•44S 

312 

Total  Ammoniacal  Nitrogen, 

3-3<'0 

2-840 

Solids,  Total, ... 

70  0 

52 -0 

Volatile, 

•) ;  - 

20 -o 

,,  SusjKndcd, 

4-6 
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II.— Samples  taken  from  Streams  receiving-  Effluent  from 
Sewage  Purification  Works. 


Samples  taken  to  show  the  Effect  of  Discharge. 


Table  E. — BIGGAR  BURN,  taken  above  and  below  the  Outfall  from 
BiGGAR  Burgh  West  End  Sewage  Works. 


1    HI /^i"!  ri  AC 

^iliUliUCb,                 ...             ...  ... 

Above. 

I '5 

20  yards  below. 
1  0 

100  yards  be 

1 7 

Oxygen  Absorbed, 

22 

•31 

■24 

Nitrites  as  Nitrogen,  "j 

Nil. 

Trace. 

Trace. 

Nitrates        ,,  J 

•ii8 

145 

•168 

Ammonia,  Free  as  Nitrogen,  ... 

•004 

•046 

•038 

,,       Albuminoid  Nitrogen, 

•QIO 

•016 

■014 

Total  Ammoniacal  Nitrogen,  ... 

■014 

■062 

•052 

Solids,  Total, 

I2'0 

17-6 

i8-o 

,,  Volatile,  

42 

5-0. 

6-6 

,,  Suspended, 

O" 

O" 

Table  E.— SOUTH  CALDER  WATER,  taken  above  and  below  the 
Outfall,  Motherwell  Burgh,  Coursington  Sewage  Works. 


100  yards  above.     100  yards  below. 

Chlorides,          ...        ...        ...        ...  2"o  2'i 

Oxygen  Ab.sorbed,        ...        ...        ...  '50  70 

Nitrites  as  Nitrogen,      "|        ...        ...  Faint  Trace.  Trace. 

Nitrates         ,,             j    -068  -163 

Ammonia,  Free  as  Nitrogen,    ...        ...  -067  'gS^ 

,,       Albuminoid  Nitrogen,       ...  '028  "041 

Total  Ammoniacal  Nitrogen,   ...       ...  '095  '125 

Solids,  Total,     ...        ...        ...       ..  53-0  55-0 

,,      Volatile,  ...       ...        ...        ...  19-0  i4'o 

,,      Suspended,       ...       ...       ...  9-0  S'o 


100 


Table  E. -  I'OWMli.LON  BURN,  iaken  aiiovk  am*  below  tiil  Oi  tfai  i 


FROM  Stratiiaven  Sbwa(;e  Works. 

Above.  to  yanU  below.         loo  ymnli  bclo«. 

Chlorides,  I  "6  20  a-o 

Oxygen  Absorbed,  .58  'Si  '81 

Nitrites  as  Nitrogen,    Nil.  001  xot 

Nitrates          ,,    "059  194  -135 

Ammonia,  Free  Nitrogen,      ...  xx»6  "339  "ai2 

,,         Albaminoid  Nitrogen,  "oia  '054  -©JJ 

Total  Ammoniacal  Nitrogen,  "OiS  "393  •245 

Solids,  Total,    15  S  16  2  16  0 

,,      Volatile,    52  9°  So 

,,      Suspended,    o-  75  74 

Dissolved  Oxygen,  ccs.  |)cr  litre,  6*96  5  06  5*28 


Taule  K.  — C.M^N'KIKK  i;l'KN,  iakkn  aiiovk  and  below  tmk  outfall  froh 


Stepps  Sewage  Works. 

.\bovc.  to  7udt  below.        100  jrardt  below. 

Chlorides,                                    37  4  9  4"0 

Oxygen  Alsorbcd,                          106  1-27  117 

Nitrites  as  Nitrogen.     |              Prcsenl.  Abundant.  Abundant. 

Nitr.itc8                     I         ...       -019  -051  '195 

Ammonia,  Free  as  Nitrogen,   ...       '0:2  '676  "638 

„         .Mbuminoid  Nitrogen.      019  "059  •057 

Total  Ammoniacal  Nitrogen,            041  735  "695 

Solid.s,  Total,                              4>"o  412  43  2 

,,      VoKitilc,                           15-0  170  20-0 

,,     Suspended,                         ©•  072  0S4 

Dissolved  Oxygen,  CCS.  !>cr  liue,     6  S4  3  60  372 
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Table  E.— KITTOCH  WATER,  taken  above  and  bei.ow  the  Outfall  from 
-  East  Kilbride  Sewage  Works. 


:      .  20 

Chlorides, 

yards  above. 
I '4 

20  yards  below. 
2*0 

100  yards 
2'2 

Oxygen  Absorbed, 

■51 

•67 

•72 

Nitrites  as  Nitrogen,  ... 

■000 

•000 

•000 

Nitrates  ,, 

•032 

■043 

•036 

Ammonia,  Free  Nitrogen, 

•020 

■314 

■326 

,,        Albuminoid  Nitrogen 

•018 

•059 

■073 

Total  Ammoniacal  Nitrogen,  ... 

•038 

■373 

•399 

Solids,  Total,    ...  ... 

36-8 

35 'o 

40-4 

,,  Volatile, 

l6'2 

13-0 

18-4 

.,  Suspended, 

O" 

2-8 

3-0 

Dissolved  0.xygen,  ccs.  per  litre, 

6-96 

5-52 

5-64 

III.— Samples  taken  in  connection  with  Leg-al  Proceeding's. 


AIRDRIE  BURGH. — Sewage-polluted  Streams  as  leaving  the  Burgh  and 
entering  the  County. — Samples  taken  on  20th  February,  1908. 


Chlorides  as  CI., 
Oxygen  Absorbed,  ... 
Nitrates  and  Nitrites  as  N, 
S  .   fTree, ... 


o  o'-^  Albuminoid, 
H.-S 


1^  LTolal, 
I^Total, 
3   J  Volatile, 
(^Suspended, 


1 

2 

3 

4 

5 

6 

4 '4 

4-3 

3-8 

2-6 

8-4 

7-3 

2-19 

I  '64 

175 

-80 

9-51 

7'32 

•232 

•136 

•192 

•08S 

'272 

•256 

2  01 1 

1-360 

1  '120 

•663 

2-640 

2-550 

•295 

■415 

•240 

•096 

■530 

•560 

2 '306 

1775 

1-360 

759 

3-170 

3-110 

48-9 

41  -6 

44  "6 

30-4 

57-8 

52-5 

28-9 

I7"2 

25-8 

I2-I 

35-0 

28-6 

9 '4 

4-8 

S-6 

1  -2 

17-6 

5-6 

Physical  Characters. 


1.  Tributary  of  Brown  Burn. — Turbid,  opaque,  type  visible  but  not  readable;  blackish 

flocculent  matter  deposited  sufficient  to  fill  angle  of  bottle  ;  faint  sewage  odour. 

2.  Brown    Burn. — Turbid,  opaque,  type  just  readable;    blackish   flocculent  matter 

deposited  sufficient  to  half  fill  angle  of  bottle  ;  faint  sewage  odour. 

3.  Eastmost  tributary  of  Brown  Burn. — Turbid,  opalescent,  type  clearly  seen ;  fair 

amount  of  greyish  flocculent  matter  still  in  suspension,  and  slight  film  at  top  of 
bottle. 

4.  North  Burn. — Transparent,  opalescent ;  very  small  quantity  blackish  matter  deposited. 

5.  South  Burn. — Dark  opaque  liquid,  type  invisible  ;  blackish  flocculent  matter  filled 

angle  of  bottle  to  a  depth  of  about  \  inch  ;  fair  quantity  solids  still  in  suspensign ; 
distinct  odour. 

6.  South  Burn  (mixed  with  some  sewage  also  from  Coatbridge  Burs^h). — Slightly  clearer 

and  about  half  suspended  matter  of  No.  5  ;  faint  odour. 
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AIRI)R11L   HURCIH. — Clear  Streams  in  County  in  neighbourhooii  of 


Burgh. — Samples 

tnkpn  on 

}oth  \larch 

I  QoS. 

B 

c 

D 

E 

Chlorides  as  Ct.,  

I  7 

I  "9 

Oxygen  Absorl)cd, 

MIC 

Nitrates  as  Nitrogen, 

160* 

Is? 

a  . 

'Free, 

•007 

•CXio 

•027 

-  g 

c  « 
o  c  ^ 

E  5 

Albuminoid, 

•004 

019 

014 

021 

.Total,   

01  I 

•079 

041 

x)6o 

in 

1- 

Total, 

36S 

49  3 

85-9 

62  5 

Volatile,  

14  7 

147 

27  s 

>7-5 

'  Niciitci  prcMnt 


Phvsicai  Cmakaciers. 

D.  South  Burn. — Transparent,  opalescent ;  slightly  lurhid,  due  to  granular  matter  in 

suspension. 

C.  Norllj  Burn. — Transparent,  opalescent  ;  sliglitly  turliiil,  »lue  to  granular  matter  in 

susiH.'nsic)n. 

D.  Nameless  Burn. — Clear  and  transparent,  very  slight  opalescence. 

E.  Gartshcrrie  Burn. — Transparent,  op.ilescent ;  sligh^turbidity,  due  to  granular  sus- 

pended matter. 


.MKDKIE  UURCH.— Tabular  Statement  showmg  Degree  of  Pollution 
indicated  by  the  amount  of  Unoxidised  Nitrogen  compared  with  the 
amount  present  in  Clear  Streams  in  neighbourhood  of  Burgh. 


1 

0 

3 

4 

6 

6 

s 

In  Free  Nil,, 

201 1 

1-360 

1120 

•663 

2  640 

2 

trog 

In  Albuminoid  Nil,, 

•295 

•415 

240 

096 

•530 

-560 

!>• 

Total,   

2-306 

•775 

1360 

759 

3170 

3-110 

oxidi 

Excess,  Actual, 

-  259 

1 -72S 

>\;"3 

712 

3123 

3  062 

B 

^  Do.,    as  Multiple, 

49 

3S 

29 

16 

68 

66 
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AIRDRIE  BURGH. — Sewage-polluted  Streams  as  leaving  the  Burgh  and 


Chlorides  as  CI, 
Oxygen  Absorbed,  ... 
Nitrates  and  Nitrites  as  N, 

'Free,  

Albuminoid,  ... 

(.Total,  

/Total,  

Volatile, 
.Suspended,  ... 


1^ 


ty. — Samples  tak 

en  on 

7th  April, 

1908. 

1 

2 

3 

4 

5 

6 

5-4 

4 '4 

4 '2 

3 '4 

8-4 

7  4 

3-37 

2-78 

I  -95 

I  -04 

1 1  -63 

9-65 

■203 

•216 

■376 

-160 

•12S 

•112 

2-544 

2-176 

1-360 

■712 

2-592 

1-712 

•416 

•356 

•256 

-124 

■744 

•696 

2-960 

2-532 

I  -6i6 

•S36 

3"336 

2-408 

59 '0 

49-1 

38-9 

31-6 

68-6 

67-4 

33-4 

29-9 

22-7 

18-2 

36-7 

36-5 

16-4 

1 1 -6 

8-9 

2-0 

14-0 

ID'O 

Physical  Characiers. 


1.  Tributary  of  Brown  Burn. — Turbid,  opaque,  type  invisible  ;  greyish  flocculent  matter 

deposited  sufficient  to  fill  angle  of  bottle  ;  distinct  odour. 

2.  Brown  Burn. — As  No.  I,  slightly  less  turbid  ;  solids  deposited  half  fill  angle  of  bottle  ; 

distinct  odour. 

3.  Eastmost  tributary  of  Brown  Burn.  —  Fairly  turbid,  opalescent,  type  just  visible  ;  fair 

quantity  blackish  matter  deposited  ;  distinct  odour. 

4.  North  Burn. — Slightly  turbid,  opalescent,  type  visible  ;   small  quantity  of  greyish 

flocculent  matter  deposited  ;  faint  odour. 

5.  South  Burn. — Dense,  opaque,  turbid  liquid  ;  very  large  amount  of  dark-grey  floccu- 

lent matter  deposited  ;  strong  sewage  odour. 

6.  South  Burn,  after  receiving  some  sewage  also  from  Coatbridge   Burgh. — Opaque, 

turbid  liquid,  type  invisible ;  large  amount  of  dark-grey  flocculent  matter 
deposited  ;  distinct  odour. 


AIRDRIE  BURGH.— Clear  Streams  in  County  in  neighbourhood  of 
Burgh. — Samples  taken  on  7th  April,  1908. 


Chlorides  as  CI,  ... 
Oxygen  Absorbed, 
Niftrates  as  Nitrogen 
/'Free, 
Albuminoid 
(.Total, 
^  (-Total, 
^    [Volatile,  .. 


o  o  -{ 
1^ 


B 
I '4 

•085 

-104 

•003 

•007 

-010 

25-7 

8-2 

'  Nitrites  present. 


1-6 
-200 
126 
-025 
•017 
■042 

36 '4 
10-9 


T9 
-130 
-408* 
-oil 
-017 
•028 

64-4 

iS-S 


E 

•280 
•360 
-021 
-020 
-041 

35 'o 

12-5 


1(14 


Physical  Characters. 

It.  Souili  Hani.— Transparent,  slightly  opalescent  :  very  sinail  amount  gianuLu  m.i:  ci 
dcDosilcd. 

C.  North   Burn.— Transparent,   slightly  opalescent;  small  amoani  granuUr  lunTtcr 

clcpo,sitcii. 

D.  Nameless  Bum.- Clear  and  transparent,  very  slight  opalescence. 

E.  Gartsherric  Burn.— Faintly  yellow  in  colour,  transparent,  opalescent,  slightly  luiUio, 

due  to  finely-divided  granular  matter  in  susjienfion. 


AIRDRIK  BURGH.— Tabular  Statement  showing  Degree  of  Pollution 
indicated  by  the  amount  of  Unoxidised  Nitrogen  compared  with 
the  average  amount  present  in  Clear  Streams  in  neighbourhood  of 
Burghs. 


In  Free  Nil,, 

In  Albuminoid  Nil. 

Total, 

Lxcess,  Actual, 
Excess  as  Multiple, 


1 

2 

3 

4 

5 

6 

2"544 

2176 

1-360 

•712 

2-592 

-.116 

•356 

•256 

•124 

■7-M 

096 

2 '960 

2532 

I '616 

-S36 

3  336 

2 -408 

2 -93 1 

2-503 

I-5S7 

•S07 

3-307 

2379 

102 

89 

55 

30 

1 1 1 

83 

(:0.\TBRII)GE   BURGH.— Sewage-polluted   Streams  as   leaving  the 
Burgh  and  entering  the  County.— Samples  taken  on  20th  February, 


1908. 
Chlorides  as  CI, 

7 

56 

7a 

30 

8 

S-6 

9 

3'- 

10 
4-2 

It 

OS 

12 
b-2 

Oxygen  Absorbed, 

475 

2  62 

S-62 

-72 

2 -66 

2Ss 

2  14 

Nitrates  and  Nitrites  .ts  N, 

-003 

■036 

-020 

064 

012 

•017 

-OJ2 

S  .  ,  Free,  .. 

120 

•047 

2-400 

■S07 

-S95 

1-310 

I  430 

.a  5 

0  S*-   Albuniinoiii,  ... 
(Total,  

•440 
■560 

-030 
•077 

•445 

2-845 

•176 
-9S3 

-250 
1-145 

•■43 
«  45  .^ 

231 

I -661 

/Total.  

...t02-0 

65-8 

66-1 

46-8 

6i-2 

51-9 

641 

3   }  \  olatilc, 
^  Suspended, 

...  21-9 

14-2 

27  0 

19-0 

24  7 

23-1 

23  0 

...  4-2 

S-6 

14-0 

3-S 

4-0 

9-6 

10-4 

PlIVSICAI.  Charactfrs. 


7.  Sykc  Burn.— Transparent,  opalescent ;  small  amount  of  very  black  (locculenl  matter 

deposited;  distinct  odour. 
7A.  North  Qildcr.— Kaihcr  clearer  than  No.  7  ;  famt  odour.  .  ,  , ,    ,   ^  , 

8.  South  Burn.— Brownish  opaque  liquid,  type  invisible;  biownuhblack  flocculcnt 

matter  suflicient  to  fill  angle  of  bottle  ;  faint  odour. 

9.  North  Burn.— Transparent,  opalescent;  small  quantity  of  greyish  flocculent  matter 

deposited  ;  faint  odour. 
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10.  Gartsherrie  Burn. —Turbid,  opalescent,  faint  pinkish  colour,  type  readable;  small 

quantity  blackish  flocculent  matter  deposited  ;  faint  odour. 

11.  Luggie  Burn.  —  Brownish  opaque  liquid,  turbid,  type  invisible;  small  quantity  of 

greyish  black,  almost  granular  matter  deposited  ;  distinct  odour. 

12.  Luggie   Burn,  before  confluence  with  North  Calder. — Brownish   liquid,  turbid, 

opalescent,  type  readable  ;  brownish  flocculent  matter  deposited  sufficient  to  fill 
angle  of  bottle,  fair  amount  still  in  suspension  ;  distinct  odour. 


COATBRIDGE  BURGH.— Clear  streams  in  County  in  neighbourhood 
of  Burgh. — Samples  taken  on  20th  March,  1908. 


Chlorides  as  CI,  ... 
Oxygen  Absorbed, 
Nitrates  as  Nitrogen, 
'Free, 

Albuminoid, 
^Total, 
f  Total, 


O  o  - 

s  .5 
<; 


V  Volatile, 


B 

C 

D 

E 

17 

1-9 

lQ-2 

7-2 

•135 

•305 

■135 

•365 

•057 

•052 

•160* 

■153 

•007 

•060 

■027 

•039 

•004 

•019 

•014 

•021 

•on 

•079 

•041 

•060 

36-5 

49*3 

85-9 

62-5 

147 

147 

27-5 

17-5 

*  Nitrites  present. 

Physical  Characters. 

B.  South  Burn. — Transparent,  opalescent,  slightly  turbid,  due  to  granular  matter  in 

suspension. 

C.  North  Burn. — Transparent,  opalescent,  slightly  turbid,  due  to  granular  matter  in 

suspension. 

D.  Nameless  Burn. — Clear  and  transparent,  very  slight  opalescence. 

£.  Gartsherrie  Burn.  —  Transparent,    opalescent,    shght   turbidity,   due  to  granular 
suspended  matter. 


COATBRIDGE  BURGH.— Tabular  Statement,  showing  Degree  of 
Pollution  indicated  by  the  amount  of  Unoxidised  Nitrogen  compared 
with  the  average  Amount  present  in  Clear  Streams  in  neighbourhood 
of  Burgh. 


.  fin  Free  NH3, 

s 

hfl 

"    In  Albuminoid  NH, 

Total,   

Excess,  Actual,  ... 
^  Do.    as  Multiple, 


7 

7a 

8 

9 

10 

11 

12 

120 

•047 

2 '400 

•807 

•S95 

1-310 

1-430 

•440 

•030 

■445 

•176 

•250 

•143 

•231 

560 

•077 

2-845 

•983 

I'i45 

I '453 

I -66 1 

513 

•030 

2798 

•936 

I  -098 

1-406 

I  -6 14 

12 

2 

60 

24 

31 

35 

IOC 


COATBRIDGE   BURGH —Sewage-polluted  Streams   as  leaving  the 
Burgh  and  entering  the  County. — Samples  uken  on  7ih  April,  1908. 


Chlorides  as  CI,  . 
Oxygen  Absorbed, 
Nitrates  and  Nitrites  as  N, 
Free, 


o  o  •  Albuminoid, 
^  Total,  ... 


,  Total,  .. 
<  Volatile, 


Susoendcd, 


7 

7a 

8 

9 

10 

li 

12 

5  4 

3  4 

9  4 

4  4 

42 

5<> 

5  2 

2 -40 

I  36 

loiS 

'•35 

••39 

2  04 

>-93 

■20S 

•oSo 

•16S 

•110 

•059 

•04S 

152 

•345 

•160 

2 '560 

I  '440 

■60S 

I  "162 

I  '216 

•144 

•07S 

•0:4 

•1S4 

'35- 

•370 

■'45 

•489 

•23S 

31S4 

1624 

•960 

«-53S 

1-301 

ICW2 

73S 

S6-6 

702 

54 'o 

641 

537 

21  7 

51  6 

39 -6 

267 

=  "■5 

205 

21-3 

4 - 

7'f 

2'2 

S-2 

120 

91 

Thysicai.  Characters. 


7.  Syke  Burn. — Opaijue,  turbid,  type  just  visible;  very  siua.l  ()u;uui;y  jark-grejr 

flocculent  matter  dopositctl  ;  distmct  oiiour. 
7a.  North  Caldcr. — Opjique,  turbid,  type  readable;   very  small  quantity  datk-grey 

tlocculcnt  matter  deposited  ;  Taint  odour. 
S.  South  Burn. — Dense  opaque  liquid  ;  very  large  amount  of  dark  grey  flocculent 

matter  deposited  ;  distinct  sewage  odour. 
9.  North  Burn. — Opaque,  turbid,  type  readable;  small  quantity  greyish  flocculent 

ni.ittcr  deposited  ;  faint  odour. 

10.  Gartshcrrie  Burn  (within  Ctiatbridge). — Opaque,  turbid,  type  just  miblc  ;  small 

quantity  grey  flocculent  matter  deposited  ;  sew.ige  odour. 

11.  Lujjgie  Burn  (at  Liingloan). — Opaque,  turbid,  ty|)e  invisible;  fair  quantity  greyish 

tiocculont  matter  ilcposited  ;  faint  odour. 

12.  Lui;gic  Burn  (one  mile  l)elow  Coatbridge). — 0|>aque,  turbid,  lyjw  just  visible;  iimall 

quantity  finely-divided  greyish  flocculent  matter  deposited  ;  faint  odour. 


COA  TBRIDGE  BURGH.— Clear  Streams  in  County  in  neighbourhood 
of  Burgh. — Samples  taken  on  7th  April,  1908. 

Chlorides  as  CI,  ... 

Oxygen  Absorbed, 

Nitrates  as  Nitrogen, 

3  .  rKree,   

.d  £ 

o  o  <  Albuminoid, 

I^Uotal,   

«  f  Total,   

I 

tf}  I  Volatile,   

*  Nitrites  present. 


B 

C 

D 

E 

14 

1-6 

7  9 

oSs 

■200 

•130 

■2S0 

104 

•126 

•4o8* 

•360 

•003 

025 

•Qt  1 

•021 

■007 

017 

•017 

•020 

•010 

•042 

•02S 

041 

^57 

36  4 

64  4 

350 

8-2 

109 

iS'S 

12-5 

107 


Physical  Characters. 

B.  South  Burn. — Transparent,  slightly  opalescent ;  very  small  amount  of  granular  matter 

deposited. 

C.  North  Burn. — Transparent,  slightly  opalescent  ;  small  amount  of  granular  matter 

deposited. 

D.  Nameless  Burn. — Clear  and  transparent,  very  slight  opalescence. 

E.  Gartsherrie  Burn. — Faintly  yellow  in  colour,  transparent,  opalescent  ;  slightly  turbid, 

due  to  finely-divided  granular  matter  in  suspension. 


COATBRIDGE  BURGH.— Tabular  statement  showing  Degree  of 
Pollution  indicated  by  the  amount  of  Unoxidised  Nitrogen 
compared  with  the  average  amount  present  in  clear  stream  in 
neighbourhood. 


rinFreeNH;, 
In  Albuminoid  NHj 

Total,  

Excess,  Actual, 
,  Do.,    as  Multiple, 


7 

•345 

7a 
•160 

8 

2 '550 

9 

I  -440 

10 

■608 

1 1 

1-162 

12 

I  '216 

■144 

■078 

•624 

•1S4 

■352 

■376 

•145 

■489 

•238 

3'iS4 

I  '624 

•960 

1-538 

I  ■361 

•460 

•209 

3-155 

I '595 

•931 

1-509 

1-332 

17 

8 

no 

56 

33 

53 

47 

MOSSEND  IRON  AND  STEEL  WORKS.— Samples  taken  nth  March, 
1909,  and  Analysed  12th  March,  1909. 

Sample  No.  i. — Water  from  Tank  at  bottom  of  .'-^aturator  (Hot-blast  Tower). 
.,  2. — Crude  Ammoniacal  Liquor.    Tank  at  foot  of  Acid  Tower. 

,,       .,    3. — Liquor  from  Tank  at  bottom  of  Cooling  Tower,  as  overflowinfj  to 
Shirrel  Burn. 

,,       ,,    4.  —  Water  from  Tank  outside  Sulphate  Still  House,  containing  condensed 

vapours  from  sulphate  still. 
,,       ,.    5. — Trade  effluent  as  entering  Tar  Separators,  side  of  Shirrel  Burn. 

,,    6. — Trade  effluent  from  filters  at  Tar  Separators,  and  as  entering  Shirtel 
Burn. 

,,       ,.    7. — Liquor  from  gas  cleansing  plant  at  Power  House. 


Results,  Parts  per  100,000. 


No. 

Phenols. 

Acidity  as  H^SO^ 

I. 

  13-60 

26-95 

2. 

731-00 

...  4255-65 

3. 

  285-00 

58-So 

4. 

16-20 

122-50 

S- 

  135-20 

3675 

6. 

  87-40 

49-00 

7. 

278-00 

183-75  ■ 

Physical  Characters. 

No.  I. — Dense  reddish  brown  liquid;  very  slight  turbidity;  slight  spent  liquor  odour. 
2. — Yellowish  brown  liquid,  containing  considerable  quantity  of  tar  and  oily  matter  ; 
odour  slightly  acid. 

•  <  3- — Light  yellowish  colour,  large  quantity  of  tar  and  oily  matter  ;  distinct  tarry  odour. 

4. — Dark  brownish  liquid,  colour  ratlier  deeper  than  No.  I  ;  odour  of  spent  liquor, 
stronger  than  No.  I. 
1,   5- — Dark  reddish  brown  liquid,  turbid  ;  odour  of  spent  liquor  and  tar. 
.,  6. — Appearance  as  No.  5  :  odour  not  so  pronounced. 

1- — Dense  yellowish  opaque  liquid  ;  very  distinct  Igas)  tar  odour. 
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APPENDIX  II. 


E  X  T  E  A  C  T  S 

FROM  THK 

FIFTH  REPORT  OF  THE  COMMISSIONERS  APPOIXTED 
TO  IN(VUIKH  AM)  REPORT  WHAT  METHODS  OF 
TREATING  AND  DISPOSING  OF  SEWAGEflNCLUDING 
ANY  LIQUID  FROM  ANY  FACTORY  OR  MANUFAC- 
TURING PROCESS)  MAY  PROPEULY  BE  ADOPTED. 


The  Commissioners  were  appointed  to  inquire  and  report :  — 

I-  — (1)  What  method  or  methods  of  treating  and  disposing  of  sewage 
findiiding  any  liijuids  from  any  factory  or  manufacturing  process)  may 
|)roperly  be  adopted,  consistently  with  due  regard  ior  the  requirements 
of  the  existing  law,  for  the  protection  of  public  health,  and  for  the 
economical  and  efficient  discharge  of  the  duties  of  Local  Authorities; 
and 

(2)  If  more  than  one  method  may  be  so  adopted,  by  what  rules, 
in  relation  to  the  nature  or  volume  of  sewage,  or  the  population  to  be 
served,  or  other  varying  circumstances  or  retiuirements,  the  particular 
method  of  treatment  and  disposal  to  be  adopted  be  determined  :  and 

II-  — To  make  any  nTomtuoiidations  which  may  be  deemed  desirable 
with  reference  to  the  tn  atmeiit  and  disposal  of  sewage. 

INTEHIM  HKPORT  (1901). 
»»»»»•♦« 

We  are  satisfied  that  it  is  practicable  to  produce  by  artificial  processes 
alone,  either  from  sewage,  or  from  certain  mixtures  of  sewage  and  trade 
refuse,  .  .  .  effluents  which  will  not  putrefy,  which  wouhl  W  classed 
as  good  according  to  ordinary  chemical  standards,  and  which  might  bo 
discharged  into  a  stream  without  fear  of  creating  a  nuisance. 

**»*«#»♦ 

The  general  protection  of  our  rivers  is  a  matter  of  stich  grave  concern 
as  to  demand  the  creation  of  a  separate  Commission,  or  a  new  depart- 
ment of  the  Local  Government  Board,  which  shall  be  a  Supreme  Rivers 
.Vuthority,  dealing  with  matters  relating  to  rivers  and  their  purification, 
and  which,  when  appeal  is  made  to  them,  shall  have  power  to  take  action 
in  casen  where  the  Local  Authorities  have  failed  to  do  so. 
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SECOND  REPORT  (1902). 

The  second  report  was  a  formal  document  covering  certain  scientific 
papers,  Avhich  were  presented  as  an  appendix  to  that  report. 

THIRD  REPORT  (1903). 

Dealt  with  the  relations  between  Local  Authorities  and  manufacturers 
in  regard  to  the  disposal  of  manufacturing  effluents. 

The  adaptation  of  the  recommendations  made  in  this  Report  to  the 
legal,  administrative,  and  other  conditions  of  Scotland  and  Ireland  is 
reserved  for  further  consideration. 

*         .  *  *  *  *  *  *  *  V 

FOURTH  REPORT  (1904). 
Dealt  with  pollution  of  tidal  waters. 

SIJMMAEY  OF  CONCLUSIONS  AND  EECOMMENDATIONS. 
FIFTH  REPORT  (1908). 
General  Conclusion. 

338.  It  is  practicable  to  purify  the  sewage  of  towns  to  any  degree 
required,  either  by  land  treatment  or  by  artificial  filters,  and  there  is 
no  essential  difference  between  the  two  processes. 

The  main  questions,  therefore,  to  be  considered  in  the  case  of  a  town 
proposing  to  adopt  a  system  of  sewage  purification  are,  first,  what  degree 
of  purification  is  required  in  the  ciixumstances  of  that  town,  and  of  the 
river  or  stream  into  which  its  liquid  refuse  is  to  be  discharged ;  and, 
secondly,  how  the  degree  of  purification  required  can,  in  the  particular 
case,  be  most  economically  obtained. 

Removal  of  Suspended  Matters. 

We  find  that  it  is  generally  desirable  to  remove  from  the  sewage,  by 
a  preliminary  process,  a  considerable  proportion  of  the  grit  and  suspended 
matters  before  attempting  to  purify  the  sewage  on  land  or  filters. 

Sedimentation  Tanlcs. 

339.  Quiescent  Sedimentation.  —  Two  to  three  hours  quiescence  is 
usually  sufficient  to  produce  a  tank  Hquor  fairly  free  from  suspended 
solids,  but  owing  to  the  fact  that  some  sewages  contain  a  larger  pro- 
portion than  others  of  solids  that  settle  very  slowly,  no  general  rule 
can  be  laid  down  as  to  the  necessary  period  of  quiescence.  With  this 
form  of  treatment  the  deposit  in  the  tanks  should  be  frequently  removed. 
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Continuous  Flow  Sedimentation. — The  amount  of  settlement  effected 
does  not  depend  alone  upon  the  period  of  flow,  but  upon  a  ntimber  of  other 
factors.  If  the  tank  liquor  is  to  be  treated  upon  filters  of  fine  material, 
the  period  of  flow  should  generally  be  from  10  to  15  hours.  The  tanks 
should  be  cleaned  out  at  least  once  a  week. 

Septic  Tanlu. 

340.  All  the  organic  solids  present  in  sewage  are  not  digested  by 
septic  tankR,  the  actual  amount  of  digestion  varying  with  the  character 
of  the  sewage,  the  size  of  the  tanks  relative  to  the  volume  treated,  and 
the  frequency  of  cleansing.  With  a  domestic  sewage,  and  tanks  worked 
at  a  24  hours'  rate,  the  digestion  is  about  25  per  cent 

The  liquor  issuing  from  septic  tanks  is  bacteriologically  almost  as 
impure  as  the  sewage  entering  the  tanks. 

Domestic  sewage  which  has  been  passetl  through  a  septic  tank  is  not 
more  easily  oxidised  in  its  passage  through  filters  than  domestic  sewage 
which  has  been  subjected  to  chemical  precipitation  or  simple  sedi- 
mentation. 

No  definite  rules  can  be  laid  down  as  to  how  long  a  septic  tank  should 
be  run  without  cleaning.  In  the  case  of  small  sewage  works  (serving 
populations  of,  say,  100  to  10.000  persons),  the  tanks  should  generally 
be  allowed  to  run,  without  cleaning,  so  long  as  the  suspended  matter  in 
the  tank  liquor  shows  no  signs  of  affecting  the  filters  injuriously.  For 
larger  works  it  would  generally  be  advisable  to  run  off  small  (piantitiea 
of  sludge  at  short  intervals  of  time. 

The  rate  of  flow  through  a  septic  tank  is  a  matter  in  which  the  needs 
of  each  place  require  special  consideration,  but  at  few  places  should  the 
sewage  be  allowed  to  take  longer  than  24  or  less  than  12  hours  to  flow 
through  the  tank.  In  no  case  siiould  loss  than  two  tanks  be  provided, 
and  they  should  be  arranged  so  tliat,  if  necessary,  one  tank  can  be  used 
alono. 

As  regards  digestion  of  sludge  and  quality  of  tank  liquor,  a  closed 
tank  possesses  no  advantages  over  an  open  tank.  There  is  less  risk  of 
nuisance  if  the  tank  and  the  feed  channels  to  the  filters  are  covered  in. 

By  passing  septic  tank  liquor  tlirough  tanks  of  a  size  sufficient  to 
iiold  about  one  quarter  of  the  day's  flow,  with  the  addition  of  from  2  to 
3  grains  of  lime  per  gallon  to  the  liquor,  the  suspendcil  solids  in  the  liquor 
are  materially  reduced,  a  considerably  larger  (juantity  of  the  liquor  can 
be  treated  per  cube  yard  of  filter,  and  the  offensive  character  of  tli.>  liquor 
is  largely  des(ri>ye«l. 

ChemirnI  I'rrri pilntion. 

341.  In  the  case  of  sewages  which  contain  certain  trade  wa.ste,  and 
strong  sewages  hom  watoi-  closet  towns,  it  is  generally  desirable  to  subject 
the  sewage  to  some  form  of  chemical  treatment  before  attempting  to 


oxidise  the  organic  matter  contained  in  it.  In  most  cases  careful  chemical 
precipitation  materially  aids  the  deposition  of  the  suspended  solids,  and 
facilitates  subsequent  filtration. 

No  general  rule  can  be  stated  with  regard  to  the  capacity  of  precipita- 
tion tanks.  With  continuous  flow,  an  eight  hours'  rate  is  usually  sufficient 
to  produce  a  fairly  good  tank  liquor  from  a  domestic  sewage  of  average 
strength. 

If  sewage  is  allowed  to  remain  quiescent  in  the  tank,  two  hours' 
settlement  would  usually  suffice. 

Relative  Cost  of  Different  Tank  Treatments. 

342.  In  the  absence  of  special  circumstances  favouring  a  particular 
plan,  it  would  appear  that  there  is  very  little  difference  in  annual  cost 
between  the  various  methods  of  tank  treatment  when  taken  in  conjunction 
with  the  cost  of  subsequent  filtration  through  percolating  filters,  assuming 
that  the  kind  of  filter  adopted  in  each  case  is  that  which  is  best  adapted 
to  the  particular  tank  treatment  provided. 

Filters. 

343.  Within  ordinary  limits,  the  depth  of  a  contact  bed  makes, 
practically,  no  difference  to  its  efficiency  per  cube  yard. 

We  think  that  it  would  be  generally  inadvisable  to  construct  contact 
beds  of  a  greater  depth  than  6  feet  or  of  a  less  depth  than  2  feet  6  inches. 

For  practical  purposes  and  assuming  good  distribution,  the  same 
purification  will  be  obtained  from  a  given  quantity  of  coarse  material, 
whether  it  is  arranged  in  the  form  of  a  deep  or  of  a  shallow  percolating 
filter,  if  the  volume  of  sewage  liquor  treated  per  cube  yard  be  the  same 
in  each  case. 

With  regard  to  percolating  filters  of  fine  material,  if  the  liquid  to  be 
purified  were  absolutely  free  from  suspended  and  colloidal  solids,  and  if 
thorough  aeration  could  be  maintained,  the  statement  just  made  for 
filters  of  coarse  material  might  possibly  hold  good  for  filters  of  fine 
material  also.  In  practice,  however,  these  conditions  can  scarcely  be 
maintained  with  large  rates  of  flow,  and  we  think  that  the  greatest 
efficiency  can  be  got  out  of  a  given  quantity  of  fine  material  by  arranging 
it  in  the  form  of  a  shallow  filter  rather  than  of  a  deep  filter.  But  we  are 
not  in  a  position  to  make  an  exact  quantitative  statement  as  to  the 
difference  in  efficiency  of  the  two  forms. 

344.  The  amount  of  sewage  which  can  be  purified  per  cube  yard  of 
contact  bed  or  of  percolating  filter  varies— within  practical  limits— nearly 
inversely  as  the  strength  of  the  liquor  treated.  This  statement  is  based 
on  the  assumption  that  the  size  of  the  material  of  which  the  filter  is  com- 
posed is,  in  each  case,  suitable  to  the  character  of  the  liquor  treated,  and 
that  the  material  is  arranged  at  the  proper  depth  to  secure  maximum 
efficiency. 
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Detailed  particulars  as  to  the  amounts  which  can  be  treated  per  cube 
yard  of  filt<?r  are  given  on  page  1 17.* 

Taking  into  account  the  gradual  loss  of  capacity  of  contact  beds,  a 
cubic  yard  of  material  arranged  in  the  form  of  a  percolating  filter  will 
generally  treat  al>out  twice  as  much  tank  liquor  as  a  cubic  yard  of  material 
in  a  contact  bed. 

In  the  case  of  sewage  containing  substances  which  have  an  inhibitory 
effect  upon  the  activity  of  micro-organisms,  the  working  power  per  cube 
yard  of  filter  of  either  type  may  be  more  nearly  equal.  This  point, 
however,  is  not  clearly  established. 

Percolating  filters  are  better  adapted  to  variations  of  flow  than 
contact  beds. 

Efllucnts  from  percolating  filters  arc  usiinlly  much  better  acrate<l  than 
effluents  from  contact  beds,  and,  apart  from  suspended  solids,  are  of  a 
more  uniform  character.  On  emptying  a  contact  bed,  the  first  flush  is 
usually  much  more  impure  than  the  average  eflluent  from  the  be<l. 

Tlie  risk  of  nuisance  from  smell  is  greater  with  percolating  filters  than 
with  contact  beds. 

With  percolating  filters  there  is  apt  to  be  nuisance  from  flics,  especially 
with  filters  constructed  of  coarse  filtering  material.  In  the  warmer 
months  of  tiio  year,  such  filters  swarm  with  members  of  the  Psychodidae, 
which,  though  appearing  to  breed  and  develop  in  the  filters,  may  usually 
be  seen  in  large  numbers  on  the  walls  of  houses,  or  buildings  close  to  or 
on  the  works. 

Treatment  of  Sexcage  on  Land. 

315.  There  is  no  essential  distinction  between  effluents  from  land  and 
ellluonts  from  artiticially  constructed  filters. 

Klllucnts  from  those  soils  which  are  particularly  well  adapted  for  the 
purification  of  sewage  contain  only  a  very  small  quantity  of  unoiidised 
organic  matter,  and  are  usually  of  a  higiicr  class  than  eflluent*  from 
artificial  filters  as  at  present  constructed  and  used. 

EfHuents  from  soils  which  are  not  well  adapted  for  the  purification  of 
sowago  may  often  be  very  impure. 

Sludi/hiff  of  Mill  Dams. 

34f).  In  any  case  in  which  the  Rivers  Board  should  be  of  opinion  that 
the  sludging  of  a  mill  dam  by  turning  the  accumulated  sludge  into  the 
stream  would  give  rise  to  a  nuisance,  and  that  it  would  be  financially 
practicable  for  the  mill  owner  to  adopt  some  other  method  of  cleansing 

•  The  amounts  which  can  be  treated  might  1*  stateii  thus  : — 
Septic  tank  liquor,  if  weak,  on  single-contact  filters,  100-150  gallons  per  cube  yard. 
,,         if  strong,  on  double-contact  tiltcrs,  50-100  ..  ,, 

,,         if  weak,  on  percolating  filters,  150  ,, 

if  strong,  on  percolating  filters,  80  ., 
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the  dam,  the  Eivers  Board  should  be  empowered,  by  notice,  to  direct  the 
mill  owner  not  to  turn  the  sludge  into  the  stream. 

It  should  be  provided  that  any  mill  owner  deeming  himself  aggrieved 
by  such  a  direction,  might,  within  some  fixed  period,  appeal  to  the  Central 
Authority.    The  decision  of  the  Central  Authority  should  be  final. 

Should  any  cases  arise,  in  which  it  is  important  that  the  sludge 
should  not  be  turned  into  the  stream,  but  in  which  the  Rivers  Board  are 
of  opinion  that  the  cost  of  adopting  any  other  method  of  cleansing  the 
dam  would  be  prohibitive  to  the  mill  owner,  we  recommend  that  the 
Rivers  Board  should  be  empowered  to  represent  the  case  to  the  Central 
Authority,  and  that  the  Central  Authority  should  be  empowered,  after 
due  enquiry,  to  direct  that  the  sludge  shall  not  be  turned  into  the  stream. 
If  the  Central  Authority  should  be  satisfied  that  the  cost  of  adopting 
some  other  method  of  cleansing  the  dam  would  be  greater  than  the  mill 
owner  could  be  reasonably  called  upon  to  bear,  they  should  be  empowered 
to  direct  that  a  portion  of  the  cost  should  be  borne  by  the  Local 
Authorities  whose  districts  would  be  benefited. 

Effect  of  Trade  Effluents  on  Sewage  Purification. 

347.  All  the  trade  effluents  of  which  we  have  had  experience  interfere 
with  or  retard  processes  of  purification  to  some  extent,  but  we  are  not 
aware  of  any  case  where  the  admixture  of  trade  refuse  makes  it 
impracticable  to  purify  the  sewage  upon  land  or  by  means  of  artificial 
processes,  although  in  certain  extreme  cases  special  processes  of  pre- 
liminary treatment  may  be  necessary.  ^ 

Nuisance  from  Smell. 

348.  All  sewage  works  are  liable,  at  times,  to  give  off  unpleasant 
smells;  they  should,  therefore,  be  situated  away  from  dwelling-houses, 
wherever  this  is  practicable. 

The  nuisance  is  apt  to  be  considerably  greater  where  the  sewage 
contains  brewery  refuse  in  any  quantity;  but,  on  the  other  hand,  the 
presence  of  some  trade  effluents,  such,  e.g.,  as  iron  salts  or  tarry  matters, 
tends  to  render  the  process  of  purification  less  offensive. 

The  extent  of  the  risk  of  nuisance  depends,  however,  not  only  on  the 
character  of  the  sewage,  but  also  on  the  method  of  treatment  adopted. 

General  Observations  bearing  on  a  Choice  of  a  Method  of  Sewage  Treatment. 

349.  The  selection  of  a  method  of  sewage  disposal  should  depend 
primarily  on  local  conditions. 

If  a  sufficient  quantity  of  good  land,  to  which  the  sewage  can 
gravitate,  can  be  purchased  for  about  £100  an  acre,  land  treatment 
would  usually  be  the  cheapest  method  to  adopt. 
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In  cases  where  only  clay  land  is  available,  it  would  generally  be 
cheaper  and  more  satisfactory  to  provide  artificial  filters. 

350.  Given  conditions  favourable  to  each  process,  there  is  little  differ- 
ence as  regards  cost  between  any  of  the  different  forms  of  tank  treat- 
ment when  these  are  considered  along  with  the  cost  of  subsequent 
filtration. 

Single  contact  w^ill,  generally,  only  yield  a  good  effluent  where  the 
sewage  to  be  treated  is  weak,  and  then  only  after  good  preliniinarj*  treat- 
ment. For  the  purification  of  partially  settled  weak  sewage,  and  for  well, 
as  also  for  partially,  settled  sewage  of  average  strength,  if  the  case  is  one 
in  which  a  good  elHuent  is  required,  double  contact  is  necessary,  while  if 
a  strong  sewage  has  to  be  treated,  triple  contact  is  necessary-,  unless  the 
preliminary  treatment  is  exceptionally  good. 

In  nearly  every  case  a  greater  rate  of  filtration  per  cube  yard  can  be 
adopted  if  the  material  is  arranged  in  the  form  of  a  percolating  filter, 
than  if  it  is  used  in  contact  beds.  In  many  cases  tiio  rate  of  filtration 
through  percolating  filters  may  be  double  or  nearly  double  wliat  it  could 
be  with  contact  beds. 

Where  the  liquor  to  be  treated  contains  much  suspended  iiuittor,  it  is 
usually  advisable  to  construct  filters,  whether  contact  or  percolating,  with 
coarse  filtering  material.  Where  the  preliminary  treatment  has  effectively 
removed  the*  greater  part  of  the  suspended  matter,  it  is  best  to  use  fine 
material  in  the  filters. 

Storm  Overflows  on  Branch  Sewers. 

351.  Storm  overflows  on  branch  sewers  should  be  used  sparingly,  and 
should  usually  be  set  so  as  not  to  come  into  operation  until  the  flow  in 
the  brancli  sewer  is  several  times  the  maximum  normal  dry  weather  flow 
in  the  sewer.  No  general  rule  can  be  laid  down  as  to  the  increase  in  flow 
which  should  occur  in  the  branch  sewers  before  scwnge  is  allowed  to  pass 
away  by  the  overflow  untreated.  The  Rivers  Board,  or  in  districts  where 
there  is  no  Rivers  Hoard,  the  County  Council  should  have  power  to  require 
the  Local  Authority  to  alter  any  storm  overflows  which,  in  their  opinion, 
permit  of  an  excessive  amount  of  unpurified  sewage  to  flow  over  them. 
The  Local  Authority  should  have  the  right  to  appeal  to  the  Central 
Autiiority  in  any  case  in  which  they  consider  that  the  requirement  of  tiie 
Rivers  Board  is  unreasonable  or  impracticable  of  fulfilment. 

The  general  principle  should  be  to  prevent  such  an  amount  of 
unpurified  sewage  from  passing  over  the  overflow  as  would  cause  nuisance. 

Treatment  of  Storm  Water  Sewage  at  the  Worls. 

352.  As  a  general  rule,  special  stand-by  tanks  (two  or  more)  should 
be  provided  at  tlic  works,  and  kej)t  empty  for  the  purpose  of  receiving 
the  excess  of  storm  water  which  cannot  properly  be  passed  through  the 
ordinary  tanks.    As  regards  the  amount  which  may  be  properly  passed 
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through  the  ordinary  tanks,  our  experience  shows  that  in  storm  times  the 
rate  of  flow  through  these  tanks  may  usually  be  increased  to  about  three 
times  the  normal  dry  weather  rate  without  serious  disadvantage. 

The  overflow  at  the  works  should  be  made  from  these  special  tanks, 
and  should  be  arranged  so  that  it  will  not  come  into  operation  until  the 
tanks  are  full. 

Special  filters  which  are  only  used  in  times  of  storm  are  not  usually 
efficient,  and  should  not  be  provided. 

Any  extra  quantity  of  sewage  arriving  at  the  works  in  storms,  which 
has  to  be  filtered,  should  be  treated  on  the  ordinary  filters,  which  should 
be  made  sufficiently  large  for  the  purpose. 

As  regards  the  size  of  the  stand-by  tanks,  the  amount  of  storm  water 
sewage  to  be  filtered,  and  the  arrangements  generally  for  dealing  with 
the  storm  sewage  at  the  outfall  works,  the  Rivers  Board  or  the  County 
Council  in  areas  in  which  no  Rivers  Boards  have  been  established  should 
have  similar  power  to  that  which  we  have  proposed  in  regard  to  overflows 
on  branch  sewers,  and  the  Local  Authority  should  have  a  similar  right 
of  appeal  to  the  Central  Authority. 

In  most  cases  it  will  probably  suffice  to  provide  stand-by  tanks  capable 
of  holding  one  quarter  of  the  daily  dry-weather  flow,  and  it  will  not  be 
necessary  to  provide  for  filtering  more  than  three  times  the  normal  dry- 
weather  flow. 

Under  the  arrangements  which  we  recommend  no  storm  sewage 
arriving  at  the  outfall  works  would  be  discharged  without  some  settle- 
ment. 

Separate  Systems  of  Seivers. 
353.  In  any  case  in  which  a  Local  Authority  wishes  to  adopt  the 
separate  system  of  drainage  for  the  whole  or  any  part  of  their  district, 
they  should  apply  to  the  Central  Authority,  and  that  Authority  should  be 
empowered  to  confer  on  the  Local  Authority,  by  ofder,  such  powers  as 
are  required. 

As  regards  the  powers  that  are  required,  the  provisions  which  are 
generally  contained  in  local  Acts  in  respect  of  this  matter  seem  to  be 
defective.  If  separate  sewers  are  provided,  the  Local  Authority  should 
have  a  clear  power  to  enforce  the  provision  of  separate  drains,  but  the 
local  Acts  to  which  our  attention  has  been  drawn  do  not  modify  the 
powers  of  the  Local  Authority  under  the  general  law  in  regard  to  bye-laws 
as  to  the  drainage  of  houses.  Moreover,  the  powers  of  the  Local 
Authority  should  not  necessarily  be  limited  to  new  streets  and  new 
houses. 

As  a  general  rule,  the  expense  of  altering  existing  drains  should  fall 
on  the  Local  Authority,  and  there  may  be  some  instances  in  which  it 
would  be  equitable  that  they  should  bear  some  portion  of  the  additional 
cost  even  in  the  case  of  new  roads. 
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The  Central  Authority  should,  therefore,  have  power  to  include  lu 
their  Order  such  provisions  for  the  allocation  of  the  cost  as  they  consider 
equitable,  having  regard  to  the  local  circumstances. 

Standards  for  Stwage  Effluents. 

354.  Our  terras  of  reference  require  us   to  have  regard  to  the 

'  economical  and  efficient"  discharge  of  the  duties  of  Ixxral  Autliorities, 
and  in  view  of  the  importance  of  not  requiring  a  Local  Aulhoritj  to  incur 
any  further  expenditure  on  sewage  disposal  than  the  circumstances  of  its 
area  require,  we  feel  strongly  that  the  law  should  be  altered  so  as  to  allow 
local  circumstances  to  be  taken  into  account. 

We  recommend  that  the  Central  Authority  should  determine  the 
nature  of  the  t«sts  which  are  to  be  applied  for  the  purpose  of  standards, 
and  tliat  it  should  be  made  the  duty  of  the  Rivers  Board,  or  of  the  County 
Council  in  areas  not  under  the  jurisdiction  of  a  Rivers  Board,  to  deter- 
mine, from  time  to  time,  subject  to  appeal  to  the  Central  Autliority,  what 
standards  should  be  adopted. 

In  the  first  instance  it  would  be  convenient  that  tiie  Central  Authority 
should  prescribe  one  standard  for  all  non-tidal  waters,  in  place  of  the 
existing  statutory  provisions.  It  would  then  rest  with  the  Rivers  Board 
or  County  Council  to  tix,  subjt'ct  to  appeal  to  the  Central  Authority,  a 
higher  or  lower  standard  in  any  case  in  which  they  were  of  opinion  that 
the  circumstances  required  or  justified  a  diflferent  standard. 

We  further  recommend  that  no  action  should  be  allowe<l  to  be  brought 
in  respect  of  damage  alleged  to  be  due  to  the  discharge  of  an  ellluent 
which  complies  with  the  6tnn»lard  fixed  for  the  water  into  which  it  ia 
discharged,  but  that  in  such  cases  complaint  should  be  made  to  the 
Central  Authority,  and,  if  a  prima  facie  case  is  made  out,  that  Authority 
should  ascertain  wiietlier  the  complaint  is  well  founded,  and  should  be 
empowered  to  fix  a  difTcicnt  stnml.inl  if  flie  circumstances  are  shown  to 
require  it. 

In  cases  where  it  is  allegiil  that  tlu'  elliuent  does  not  comply  with  the 
statutory  standard,  and  tliat  damage  is  caused  by  the  discharge  of  such 
effluent,  action  should  be  brought  in  the  ordinary  Courta. 

But  any  que.stions  arising  as  to  wiiether  the  diluent  complies  with  the 
statutory  standard,  or  as  (o  whether  the  damage  has  been  cau6e<I  liy  the 
discharge  of  the  effluent  in  respect  of  which  complaint  is  made,  should  be 
referred  by  the  Court  to  the  Central  Authority  for  determination.  The 
costs  of  such  determination  should  be  borne  by  the  parties  to  the  action 
in  such  proportions  as  the  Court  may  determine. 

Power  siiouKl  be  conferred  on  the  Central  Authority  to  suspend,  from 
time  to  time,  the  operation  of  any  standard,  to  allow  time  for  the  con- 
struction of  works,  or  for  any  other  reason  which,  in  their  opinion,  justified 
Buch  suspension. 
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Tests  for  Sewage  Effluents  in  Relation  to  Standards. 

355.  According  to  our  present  knowledge,  an  effluent  can  best  be 
judged  by  ascertaining,  first,  the  amount  of  suspended  solids  which  it 
contains,  and,  second,  the  rate  at  which  the  effluent,  after  the  removal  of 
the  suspended  solids,  takes  up  oxygen  from  water. 

In  applying  this  test  it  is  important  that  the  suspended  solids  should 
be  removed,  and  estimated  separately. 

For  the  guidance  of  Local  Authorities  we  may  provisionally  state  that 
an  effluent  would  generally  be  satisfactory  if  it  complied  with  the  following 
conditions : — 

(1)  That  it  should  not  contain  more  than  3  parts  per  100,000 
of  suspended  matter;  and 

(2)  That,  after  being  filtered  through  filter  paper,  it  should  not 
absorb  more  than : 

(a)  0'5  part  by  weight  per  100,000  of  dissolved  or  atmospheric 
oxygen  in  24  hours; 

(6)  rO  part  by  weight  per  100,000  of  dissolved  or  atmospheric 
oxygen  in  48  hours ;  or 

(c)  r5  parts  by  weight  per  100,000  of  dissolved  or  atmospheric 
oxygen  in  5  days. 

The  Central  Authority. 

356.  To  secure  the  economical  and  efficient  discharge  of  the  duties  of 
local  authorities,  and  others,  in  regard  to  pollution,  and  adequately  to 
protect  the  public  health  and  the  amenities  of  rivers,  the  statutory 
provisions  in  regard  to  these  matters  must  be  of  an  elastic  character. 

The  conditions  of  different  cases  vary  to  such  an  extent  that  the 
necessary  control  cannot,  in  our  opinion,  be  provided  by  any  direct 
enactment  which  could  be  enforced  by  the  ordinary  Courts. 

Throughout  our  Reports,  this  fact  has  been  fully  recognised,  and  we 
have  proposed,  in  regard  to  many  matters,  that  ultimate  control  should 
be  vested  in  an  adequately  equipped  Central  Administrative  Authority, 
and  that,  as  far  as  practicable,  the  local  Rivers  Board  should,  in 
accordance  with  regulations  framed  by  the  Central  Department,  act  as  a 
first  tribunal. 

Among  the  more  important  questions  which  have  to  be  dealt  with 
under  the  new  conditions  of  administration  which  we  are  contemplating, 
are  the  following : — 

(i.)  Disputes  between  local  authorities  and  manufacturers 
as  to  the  terms  and  conditions  on  which  trade  effluents  shall  be 
admitted  into  sewers. 

(ii.)  The  control  of  shell-fish  layings  so  as  to  prevent  the 
taking  of  shell-fish  for  human  consumption  from  positions  in 
which  they  are  liable  to  risk  of  dangerous  contamination. 
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(iii.)  The  protection  of  water  supplies  from  pollution. 

(iv.)  The  collection  of  information  as  to  the  water  supplies 
available  in  various  parts  of  the  country. 

(v.)  The  collection  of  information  as  to  the  need  of  water  in 
various  parts  of  the  country. 

(vi.)  The  settlement  of  standards  for  different  reaches  of 
water. 

(vii.)  Conferring  powers  on  local  authorities,  in  suitable  cases, 
to  provide  separate  systems  of  sewers  for  surface  water  and  to 
enforce  the  provision  of  separate  drains. 

(viii.)  The  settlement  of  questions  as  to  the  extra  amount  of 
sewage  which  a  local  authority  should  be  required  to  treat  during 
storms. 

There  are  also  numerous  questions  in  regard  to  the  purification  of 
polluting  liquids  which,  in  the  interests  of  the  public,  have  still  to  be 
worked  out,  and  it  is  essential  that  the  Central  Authority  should  be 
properly  equipped  for  undertaking  such  special  investigations  as  they 
may  from  time  to  time  find  necessary,  and  for  collecting  and  collating 
the  work  done  by  others. 

Since  the  date  of  our  appointment  considerable  developments  have 
taken  place  in  regard  to  the  disposal  of  sewage,  and  there  is  every 
reason  to  think  that  further  changes  will  occur  in  the  future. 

Unless  the  Central  Department  keep  in  close  touch  with  all  such 
changes,  and  from  time  to  time  report  on  them,  it  is  not  possible  for 
local  authorities  throughout  the  country  fully  to  utilise  the  results  of 
valuable  work  which  is  being  done  at  many  places,  and  hence,  to  per- 
form tlicir  duties  in  the  most  economical  as  well  as  efficient  manner. 

Tub  PosiTiox  of  oto  Inquirt. 

357.  In  this  Report  we  have  dealt  with  the  main  question  of  what 
methods  of  sewage  disposal  may  properly  be  adopted  by  local  authorities. 
The  remainder  of  our  work  will  be  chiefly  concerne<l  with  the  disposal 
of  trade  effluents  when  not  mixed  witli  sewage. 

We  have  already  investigated  the  disposal  of  distillery  effluents,  and 
shall  issue  a  separate  Report  on  this  subject  very  shortly. 

Concurrently  witli  our  investigation  of  the  methods  available  for 
•  disposing  of  other  trade  effluents  we  shall  continue  our  observations  on 
the  effect  of  discharging  effluents  of  known  composition  into  streams, 
with  a  view  to  reporting  more  fully  on  the  question  of  standards  and 
tests. 

We  are  continuing,  for  another  season,  the  experiments  on  the 
manurial  value  of  sewage  sludge,  and  are  also  making  some  observations 
on  a  few  other  points. 
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